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A Message From
The Vice President
For Academic
Affairs
Th is is the third issue of SCHOLARSHIP-INREVIEW, a publication designed to highl ight some
of the excellent research and scholarly activities of
the faculty at Central Wash ington University. The
total research activity at Central literal ly runs "from
A to Z." The Department of Anthropology is involved in work in archeology w ith an emphasis on
pre-history in the State of Washington , on
primitive cultures of other countries, and on smalltown life in America and abroad. In addition, a recent cooperative effort with the Departments of
Geography and Geology has developed a new
computer based Geographic Information System
wh ich relies on aerial mapping of vegetation complexes to aid studies in all of the above fields .
In the area of Zoology the facu lty have made important contributions to the field in studies on loca l
birds , mammals, reptiles, amphibians and fishes .
One recent study (funded by EPA) has helped in
understanding wh ich mammals transmit the
organism, Giardia , in streams and lakes in
Washingto n. Th is organism, if ingested by humans
drinking untreated stream water, can produce a
serious gastrointestinal disease.
In between "A and Z" there are 30 departments
and programs, all of whom are engaged in scholarly studies. This work keeps the faculty member
up-to-date in his or her field, provides a rich learn ing environment in wh ich students can participate
both at the undergraduate and graduate levels, and
contributes to the total wealth of human
knowledge .
Research activities at Central help to make it an
exciting university to attend and makes
Washington a better state in wh ich to live .
If you wou ld like to know more about the work
being done at Cent ra l call 963-1491. We wi ll be
pleased to provide you with a list of facu lty who
are available to speak to schools or other groups
about their work.
Edward J. Harrington
Vice President for Academic Affairs

One Facet Of
Musical Creativity
By Donald H. White

Donald H . White is Chair of the
Department of Music. His compositions
for winds and percussions have been
performed internationally. He has
consistently received the ASCAP award
for significant contributions for
composition .

Just as visua l and plastic artists
are attracted to and show
preference for working in particular
media, so composers of music are
attracted to certain musical
performance media for artistic
expression. Some composers write
exclusively for piano; others prefer
the symphony orchestra as a
vehicle for expression; some
incline toward string chamber
music; others are decidedly
eclectic .
A look at my creative catalogue
reveals a quite obvious
preoccupation w ith the writing of
music for winds; winds in the pure
idiom, or winds mixed with a
variety of percussive instruments.
The winds include those made of
wood or metal and the human
voice; the percussion milieu
includes membranophones
(instruments with a stretched skin)
and ideophones (instruments made
of an elastic material such as metal
or wood) .
Compositions featuring winds
and percussion include:
Chamber Music:
For Brass; one Trio, Quartet,
Quintet, and Sextet
One Woodwind Quintet
One set of Woodwind Duos for
any combination of Flute,
Oboe and Clarinet
Five major works for solo brass
with piano :
A SONAT A each for
Trumpet, Trombone and
Tuba
LYRIC SUITE for Euphonium
and Piano
TETRAERGON for Bass
Trombone and Pia no
Two works for solo woodwinds :
ANDANTE for Solo Oboe, Harp
and Strings
CONCERTINO for Solo Clarinet,
Wodwinds and Percussion
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CONCERTINO for Solo Timpani ,
Winds and Percussion
FROM THE NAVAJO CHILDREN
for Chorus, Winds and Percussion
Ten major works for Wind
Ensemble or Symphonic Band
Three compositions for a cappella
choir
My creative output also includes
works for piano alone, chorus,
symphony orchestra, string
chamber music, etc. The main
thrust of the work, however, rests
in music for the wind/
percussion media.
Why this interest in what
represents a seemingly quite
limited medium for musical
expression? The reasons are many
and stem initially from youthful
performance experiences in the
study of trumpet and its use in
concert and marching bands,
studies in piano and voice and a
multitude of performance
experiences in those media, plus
association with a variety of other
wind and percussion instruments.
More important, however, is a
conviction that the wind /
percussion media are not at all
li miting. Indeed, they represent an
area long neglected by the
composer as a means of musical
expression. It has been only since
1950 that writing for winds and
percussion has made any
significant impact upon the
profession . Since then, there has
been a veritable explosion of new
works in an endless variety of
combinations of wind and
percussion instruments . Another
factor responsible for th is surge of
interest is the availability of
performance . The nation is
wonderfully endowed w ith fine
wind and percussion players
(soloists and performers in small
and large ensembles) eager for
new litera ture to perform . There

CWU BROOKS LIBRARY ELLENSBURG. WA

has also been a proliferation of
professional organizations related
to the media; groups such as the
International Trombone Society
(ITS), the Percussive Arts Society
(PAS), the National Association of
College Wind and Percussion
Instructors (NACWAPI), the
International Horn Society (I HS),
and the Tubists Universal
Brotherhood Association
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n.U.B .A.) . And, many col leges
and universities (the vast majority
of professional and amateur
performance activity occu rs w ithin
the educational system) offer
annual commissions or prizes for
new compositions. In these ways,
the literature for the medium
continua lly expands. A page of
FROM THE NAVAJO CHILD REN
illustrates typical score potential :
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The score comprises t hirty
staves, te n of wh ich contain two
or more separate instruments.
Hence, there co uld be as many as
forty separa te musical parts
moving sing ly or in co nsort with
one, two, t hree, or more voices,
and in w hatever combinations
might be deemed desirable at any
given moment in the score. A lack
of variety? Not so! Consider some
of the options:
RANGE : The frequency ra nge of
the fu ll score for wind ensem ble
extends from a low of sub-con tra
B Bb (c . 24 cycles/ sec.) to a high of
5-line c (c.4096 cycles/sec.). In
effect, this approximates t he en tire
ran ge of the piano keyboard .
Furthermore, eac h segment of t his
pitch spectrum co nta ins a vast
va riety of instrumental colors.
COLOR : Here, the composer has
options of winds made from wood
or metal, cylindrical or con ical
brass, single and double reed
sounds, and membranic or
ideophonic percussion played by a
maze of mallets ranging from hard
felt, plastic and rubber throug h
medium to soft yarns of varying
densities, metal rods, wire
brushes, wooden sticks, and a
variety of coins .
Evidence of personal concern for
instrumental co lor is provided by a
commentary in an article deal ing
with the 2nd movement of the
MINATURE SET for Band: - "The
quiet brass introduction provides a
foil for the predominantly
woodwind colors which
accompany the solo flute . Muted
trumpets introduce a change for
the presenta tion of the second part
of t he flute monologue. Brass and
woodwind colors are successively
added in approaching the climax of
the 2nd movement in measure 20,
the one measure of the movement
in which the fu ll-band-sound is
utilized . The fina l chord requ ires
superb intonation and delicate
contro l, for the bi-chorda l na ture
of its hexad organization is
emphasized by division of
woodwinds and brasses.
Percussion is kept to a minimum,
requiring only timpan i and
cymbals."

CENTRAL WASHINGTON UNIVERSITY/3

a large triangle to staccato brass,
woodwind, or full ensemble
chords. Or, the use of xylophone
in the doubling of a melodic line in
brisk tempo . The possibilities seem
endless!
Of some interest is a passage
occurring late in the CONCERT INO
for Solo Timpani, Winds and
Percussion . Set against the solo
timpani is a pure percussion
ensemble including Orchestral
Bel ls, Sizzle Cymbal (snare sticks},
Antique Cymbal, Vibraphone
(motor on}, Suspended Cymbal
(snare sticks}, Tam-tam (plastic
mallet), and Suspended Brake

A passage from the 1st Variation
of PATTERNS for band
demonstrates interest in scoring
for unusual combinations of
instruments. The scoring here is
for solo flute, oboe, and muted
trumpet with the flute line doubled
by marimba played with medium
yarn mal lets.
Scoring concepts extend to the
use of contrasts available through
juxtaposition of woodwind and
brass choirs. Percussive sounds
are used essentia lly for
modification of wind colors. Such
things, for example, as the
addition of sharp, secco strikes on
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Drum (plastic mal let) . The last
named instrument may be acqu ired
at any auto junk yard!
Apart from considerations of
range and color, composers
writing in the wind/percussion
media must necessari ly be
concerned with problems of
performance technique, endurance
(except for isolated instances of
rotary breathing technique, most
wind players need to replenish air
supply and reset embouchures),
blend, balance (does it rea lly
requ ire two French Horns to
balance one trumpet?), and
dynamic range possibilities (some
winds just cannot perform at the
extreme soft end of the dynamic
spectrum}. The clarinet is
undoubtedly the most dynamically
versatile wind instrument, capab le
of providing sounds ranging from
the loudest, most raucous, circuslike ffff to the most gorgeous pppp
any composer would want to use!
The percussion family is also
capable of ranging the dynamic
extremes.
One facet of wind/percussion
scoring has always been of
paramount importance. It has to
do w ith considerations of density
versus transparency. I have always
felt that use of the fu ll-band-sound
for long periods of time tends to
be cloying. Such a sound is much
too heavy for constant use .
Hence, there exists a predilection
for w ind/percussion scores wh ich
are very transparent. There is a
great deal of exposed writing,
scoring for separate choi rs, and
combinations of instruments
extracted in smal l numbers from
the resources available; a kind of
chamber music approach to wind
and percussion scoring. It is
through this technique that the
multitude of instrumenta l colors
becomes available to the
composer, providing an attractive
vehicle for musical expression.
It has been my good fortune in
being asked to write for some of
the nation's finest wind and
percussion performers. Through
direct commission, works have
been composed for the College
Band Directors National
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Association, the National
Associa tion of College W ind and
Percussion Instructors, the facu lty
Brass Quin tet at Bowling Green
State University, the Tubists
Universal Brotherhood Ass'n .,
Lewis Van Haney, former Principa l
Bass Trombone of the New York
Philharmonic Orchestra, Thomas
Akins, Principal Percussionist with
the Indianapolis Symphony, and
Henry Charles Smith, former
Principal Trombone with the
Philadelphia Orchestra. To write
for, and to look forward to
performances by such prestig ious
organizations and individual

soloists provides a terrific incentive
fo r the composer to write in the
w ind/percussion media!
1. White, Donald H., "MINATU RE
SET for Band In Retrospect"
Journal of Band Resea rch, Vol.
13/ Spri ng 1978/Nu mber 2/Page
41 .
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Psychology: The
Study of
Behavior?
By Terry L. DeVietti

Terry L. DeVietti is Professor of
Psychology w hose work in the field of
cognitive processes is nationally
recognized . In 1983 he was the recipient
of a Senior Scientist Fellowship from
the National Institutes of Health.
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The question mark in the title of
this article emphasizes my
uneasiness with the subject matter
of psychology. My research
interests, as wel l as considerable
thought on the matter, have led
me to the conclusion that there is
a distinction between what
psychologists do, and what we say
we do. I always believed that
psychologists claimed to study
behavior (at least that's what the
text books said) but to be sure my
perception was accurate, I asked
col leagues in the psychology
department to write a brief
statement concerning the subject
matter of psychology . Sure
enough, virtua lly every individual
that responded indicated that
psychologists study behavior.
But, do we? It seems to me
that, rather than studying behavior
per se, psychologists use behavior
to index a process. For example,
we speak of the acquisition of a
conditioned response as reflecting
the process of learning . If we
measu re the response at some
time after acquisition we refer to
the process of memory or
retention . In other words, we
to lerate behavior, usual ly a smal l
portion of the total behavioral
array (but that which is easi ly
measurable), e.g. the conditioned
response, to study processes .
In addition, we tend to focus on
the outcome of the behavior ra ther
than the behavior itself . For
example, if an animal moves to a
feeding area we refer to the
behavior as food motivated but we
have not, in fact, measured or
described the behavior with any
precision .
One more example, which is
typica l, wil l suffice to il lustrate my
point. Suppose, I wish to
investigate an animal's adaptation
to a novel environment, say a

room . I might place the animal on
the floor of the room and measure
the amount of time that the animal
is inactive, say for fifteen minutes
a day for three successive days.
What I would probably find is that
the time of inactivity would
decrease over the three days.
However, notice that I have
focused my attention and findings
on the behavior of the stopwatch
not the behavior of the animal!
What does the animal do when it
is inactive? Does it sit quietly?
Does it sleep? What about when it
is active? Does it explore the walls,
the corners? How? Does it rear up?
Does it move away from the walls?
What is the posture of the animal?
Is it low to the floor or are the
trunk and head carried high? Does
it move slowly or rapidly? All these
questions, it seems to me, are
more in line with what
psychologists should be concerned
with, at least in terms of the
accepted defin ition of psychology .
Moreover, answers to such
questions shou ld provide important
clues for the understanding of
behavior.
The fo llowing is an account of
the research that led me to the
distinction outlined above . There
are excellent scientific reasons for
this research stemming from
pharmacological, physiological,
brain function, and behavioral
concerns but I do not wish to
emphasize these issues here, a
more formal report recently
appeared in the journal, Behavioral
Neuroscience. I wil l describe the
research in order to emphasize that
psychologists, until recently, did
not pay much attention to
behavior - a prob lem I had to
overcome in order to understand
the phenomenon with which I was
working .
The phenomenon is produced in

rats and is termed atropineinduced stereotypic trapping. This
research methodology was first
reported by Dr. Philip Teitelbaum
and his colleagues at the
University of Illinois, and a portion
of the research reported here was
conducted in collaboration with
them . A stereotypy is defined as a
repetitive, seemingly non-adaptive
behavior. In other words, a
behavior occurs over and over
again and yet the behavior appears
to serve no purpose . Examples
include the "rocking" motions
observed in autistic ch ildren and
caged animals . The stereotypy that
I became interested in was
produced with a high dose of the
drug atropine sulfate . This drug is
a cholinergic muscarinic blocking
agent . For our purposes, it is
sufficient to realize that this drug
interferes greatly with the normal
interaction of neurons in the
central nervous system resulting in
t he rat functioning w ith a brain
that has been radically changed
from normal.
Such a rat behaves strangely
when it confronts a particu lar
configuration of surfaces . A rat
given atropine will move to the
end of a smal l, narrow, blind alley
and remain, facing the blind end,
incessantly exploring the walls and
corners for hours . In contrast, an
undrugged rat w ill explore the
blind end for a few seconds, turn
around, and move out of the alley.
Another situation in which there
is an obvious difference in
behaviors occurs when rats are
placed on a small platform that
extends approximately four inches
above the floor . The normal rat
explores the platform and then
steps off it onto the floor, usually
w ith in seconds . In contrast, the
anima l given atropine will move to
the edge of the platform , move
back rapidly, and move forward
again, repeating the process for
hours - never stepping off the
platform. Thus, the atropin ized rat
appears "trapped" in the alley on
the platform .
To summarize, the behavior of
the animals given atropine is
stereotyped relative to the

undrugged animals . What intrigued
me was that the drugged rat
appeared to behave normally when
in an open area . Further, it was
fully capable of leaving the alley or
stepping off the platform. The
drug did not physical ly constrain
the behavior of the animal - the
phenomena would hold little
interest if, for example, the drug
paralyzed the animal.
If the atropinized an imal is
capable of turning and stepping
off, why doesn't it? The major
view at the time I started the
research, simply put, was that the
drug altered the brain of the
animal so that the animal's
behavior capabilities were reduced
to simple reflexive adjustments to
the environment.
I replicated the original research .
Sure enough, the animals given
atropine, even though they
appeared to behave quite normally
otherwise, failed to turn in the
alley or step off the platform .
Prior to my interest in
stereotypies, my major research
activity was in the area of learning
and memory . It seemed natural,
therefore, to suppose that animals
trained before receiving atropine
might withstand the disruptive
effects of the drug .
The first approach to the
problem proved , in retrospect,
unnecessarily complex but it was
my first lesson that psycholog ists
should pay more attention to
behavior.
The plan was simple, the
execution, in terms of time,
grueling . I focused my attention on
the apparent inability of the
atropinized rat to turn out of the
al ley . In a very large enclosure,
(approximately one yard square) I
trained six rats (individually) to
press a bar attached to one wall
which provided a small drink of
sugar water from a dipper. The
next step in the training added a
tone which, combined with a bar
press, produced the sugar
solution . Over many days I
shortened the tone to the point
that, when sounded, the rats
wou ld immediately press the bar;
they no longer pressed the bar

when the tone was not sounded .
Once this degree of stimulus
control was ach ieved, I began
placing the animals in different
parts of the apparatus, requ iring
that the animal rema in stationary
until I sounded the tone. Once
sounded, the rat would dash to
the bar and press it for its reward .
The stage was set!
I placed the alley in the
enclosure with the blind end of it
directly opposite and facing away
from the bar. I gave the animals
atropine and placed them in the
alley facing the bl ind end away
from the bar. I supposed the rat
would be trapped there, facing
away from the bar. At that point I
planned to present the tone. If
learning were sufficient to disrupt
stereotypic trapping by atropine,
the tone should induce the animal
to turn in the alley and approach
the bar.
What happened was something
else again! When the rat was
placed in the blind end of the alley
it immediately turned and faced
the bar. Granted, it waited unti l I
sounded the tone before it rushed
to press the bar - exactly as it had
been tra ined to do! None of the
rats wa ited for the tone before
they turned in the alley to face the
bar, virtually every animal turned
immediately and patiently wa ited
for the tone. I had failed to take
stock of the fact that, during the
extensive tra ining of the animals,
the rats had always turned and
faced the bar while wa iting for me
to present the tone before they
dashed to the bar, pressed and
received their reward .
In short, I had succeeded in
disrupting atropine-induced
stereotypic trapping with learning
but not in the way I had planned .
Lesson -- watch and learn from the
an imal 's behavior .
At this point it was clear that
learning could disrupt atropineinduced stereotypic trapping . I
decided to simpl ify the training in
an attempt to understand how
learning produced this effect .
Experiment 1

I formed three conditions. One
CENTRAL WASHINGTON UNIVERSITY / 7

group of rats would be trained to
turn out of the alley, one to stepoff the platform and a third would
serve as untrained controls . On
each of two successive days I
brought the animals (individually)
into a room approximately 12 x 12
feet) and set them on the floor
near one of the walls for
approximately two minutes . I sat in
a chair in one corner and recorded
my observations of the animal's
behavior. If the animal was to have
experience with the alley, it was
then placed in the alley in the
center of the floor and I recorded
the la tency (in seconds) for the
animal to turn out of the alley.
When the animals turned and
moved out of the alley they
typically moved to one of the walls
of the room . After a minute I gave
a second trial and so on for a tota l
of ten on each of the two days.
An imals in the platform group
were treated likewise except, of
course, that the platform was in
the center of the room rather than
the alley. The platform animals too
wou ld move to one of the walls
after stepping off the platform .
Neither the platform nor the alley
were present in the room for the
control group, but total time in the
room was the same . I also picked
these animals up and placed them
in the center of the room once
each minute of the session . Like
the other groups, they moved to
one of the walls of the room .
The next day, half the animals in
each group were given saline (the
vehicle in which atropine is
dissolved) and the other half were
given atropine . Then each rat was
tested in both the alley and on the
platform .
The measure taken was the
latency (in seconds) for the animal
to turn in the alley or to step off
the platform . Because the animals
were to be tested in both tasks,
the order of testing was
counterbalanced, i.e., half the
animals were tested in the alley
fi rst and the alley second , the
other half were tested in the
reverse order. A cut off criterion of
300 seconds was imposed on each
test. Thus, an animal which failed
8 / CENTRAL WASHING TO N UNIVERSITY

Table 1
Performance Latencies (Sec) of Rats Given
Atropine or Saline
Group

N

Median

Range

Latencies to turn in the alley
Floor
Atropine
Saline
Alley
Atropine
Sal ine
Platform
Atropine
Saline

5
5

300
9

68-300
6-11

5
5

26
7

13-45
2-16

5
5

300
5

28-300
2-15

Latencies to step down from the platform
Floor
Atropine
Saline
Alley
Atropine
Saline
Platform
Atropine
Saline

to either turn out of the al ley or
step off the platform in 300
seconds was given a score of 300
on that test and the trial was
terminated. The data appear in
Table 1. It is clear that animals
that were trained in the alley did
not trap there when given atropine
but they did trap on the platform .
Conversely, animals trained w ith
the platform were not trapped on
it when they were given atropine
but they did trap in the alley. The
controls (floor animals) showed the
ty pical trapping effect induced by
atropine. Or did they?
While the results I have
described are clearly present in
Table 1 and were confirmed by
statistical analysis, I was not
convinced that the trapping
phenomenon shown by the
controls and by the trained animals
when tested on the non-pract iced
task was the same "trapping" I
had witnessed previously . My
impression was that even though

5
5

300
61

67-300
7-97

5
5

300
46

33-300
9-300

5
5

21
5

5-45
4-13

these animals "trapped" as
indicated by their test latencies, in
fact they were very close to
"breaking the trap ."
I thought that perhaps I had a
"bad batch" of atropine but
quickly rejected this hypothesis
when naive rats (rats unfam iliar
with the test room and apparatus)
injected with the same " batch" of
atropine showed strong,
stereotyped trapping on both tasks
(the performance of these an imals
is not shown in Table 1) . These
latter an imals also showed long
(300 second) late ncies but my
impression was that there were
differences in the "trapping" of
the two groups. What was it that
led me to concl ude , in the face of
equal stop watch data, that there
were rea l differences between th e
trapping in naive animals and
those with some experience with
the test context and/ or one of the
test apparatuses? I had to force
myself to quit considering the

behavior of the stop watch and
concentrate on the behavior of the
rats!
After cons idering my notes and
thinking it through, I came up with
severa l behaviors tha t appeared to
distinguish between the "roomexperienced" and the naive
animals when given atropine .
Those with experience in the
room, did not squeak or struggle
as much as the naive animals
when tested, even though all
anima ls received the same amount
of handling by me . Animals
experienced with the room
seemed to lean off the platform
further before pulling back relative
to the naive animals. In the alley,
approximately half of the room
experienced animals attempted to
back out of the alley, a behavior I
had never witnessed in a naive
animal. In short, in the animals
given atropine, there were several
behavioral differences between
those animals who were fam iliar
with the test context and naive
animals even though the test
latencies of these groups were
equivalent.

These data clearly indicate that
fou r fifteen mi nute sessions of
experience with the test context is
sufficient to disrupt atropineinduced trapping . But it was the
additional behaviors of the animals
that provided the real key to
understanding the phenomenon .
The behavior of the rats given
experience with the test context
changed marked ly over the four
days of experience with the
context. On the first day, most
"froze" when placed in the middle
of the brightly lit room i.e., they
crouched low with body and snout
in contact with the floor and didn't
move for quite some time. Then,
still in a low posture, they moved
slowly to one of the walls and
slowly along the wal l to a corner
where they remained crouched and
inactive for the rest of the session .
In subsequent sessions, t hey
"froze" less, moved rapidly with a
high posture, i.e ., with little or no
trunk or snout contact w ith the
floor, to one of the wa lls of the
room. Once there, they explored
along the wa lls and corners for the
duration of the session.

Occasionally, they wou ld leave the
wal ls and move toward the middle
of the room for short periods
before scurrying back to a wall. On
several occasions, in the la ter
sessions, I observed ma ny of the
animals to actually run along the
walls of the room with the body
and the head held high off the
f loor. In the test session then, the
responses to the test context were
dramatically different in animals
fam iliar with the context when
compared to the respo nses of the
controls fo r whom the context was
novel.

Experiment 3
How does atropine induce
stereotypic trapping and how does
experience w ith the test context
disrupt the stereotypy? The latency
data reflects the behavior of t he
stop watch and sheds little light on
these questions . However, by
observing the behavior of the
anima ls both during the four days
of experience with the test context
and during testing in Experiment 2,
I was now convinced that the

Experiment 2
It occurred to me that just
experience with the room may be
sufficient to disrupt atropineinduced trapping . If two days
almost disrupts it, what would
happen with four days of
experience? One group of animals
was placed individually in the
center of the empty room and left
for fifteen minutes on each of four
consecutive days . I observed their
behavior through a one-way
mirror. A second group served as
controls and received an equ ivalent
amount of handling but were not
placed in the room. On the fifth
day, half of each group was given
saline, the other half atropine and
each rat was tested on both tasks
in a counterbalanced order as
before .
The test latency data of the
animals given previous experience
with the test context is contrasted
with the native controls (no
context experience) in Table 2.

Table 2
Performance Latencies (Seel of Rats Given
Atropine or Saline

N

Group

Median

Range

Latencies to turn in the alley
No Context-Experience
Atropine
Saline
Context-Experience
Atropine
Saline

6
6

300
11

6
6

21
8

69-300
5-20
11-92
3-19

Latencies to step down from the platform
No Context-Experience
Atropine
Saline
Context-Experience
Atropine
Saline

6
6

300
95

300-300
25-300

6
6

73
35

4-147
23-107
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experience with the test context
served to change the rat's natural
responses to an unfamiliar
envi ronment . If this were true,
perhaps atropine induced
stereotypy by enhancing the
natura l reactions of the rat to the
novel environment. I arrived at
these tentative conclusions
because I watched the behavior of
the animals and not simply the
turn and step-off latencies, in
short, the behavior of the stop
watc~.
However, it is one th ing to gain
an impression and quite another to
measure and substantiate the
behavioral differences that led to
that impression . The literature
gave little help in th is regard.
Although many had observed the
"behavior" of rats, the data were
not reported in any way that was
useful for my purposes because
my predecessors chose to report
the behavior they observed in
terms of assumed processes or
in terms of the outcomes of the
behavior, but they really did not
describe t he animal's behavior. In
order to attempt a quantification of
the behavioral differences I
thought I saw, I took some
animals and individually gave them
experience with a large, threewalled enclosure placed on a large
table so that the open side was
flush with the edge of the table
and faced a video camera placed
at floor level. This was done so
that I could videotape the animals'
floor contact with both body and
snout - behaviors that were crucial
in my earlier observations . Other
animals (controls) received an
equivalent amount of handling but
were not placed in the context.
Finally, all animals were given
either atropine or saline and were
placed in the middle of the threewalled context for three minutes
and their behavior was
videorecorded. Following this,
representative behavio rs were
photographed .
By carefully and painstakingly
analyzing the videotapes I was able
to differentiate the behavior of the
four groups of animals
( Experienced-Saline, Experienced10/CE NTRAL WASHINGTON UNIVERSITY

Atropine, Inexperienced- Saline ,
Inexperienced-Atropine) along
several dimensions which described
the animals' behavior in terms of
the speed and style of locomotion,
posture, and thigmotaxic tendency
(snout and body contact with
surfaces).
In brief, there were clear
differences in the behaviors of
undrugged animals familiar and
unfamiliar with the test context.
The atropinized animals' reactions
to the novel context appeared to
be an exaggerated form of the
behaviors noted in the undrugged
an imals to the novel context.
Moreover, the reactions of the
atropinized animals to the familiar
context appeared to be an
exaggerated form of the behaviors
of the undrugged animals. Table 3
shows two behaviors which clearly
illustrate this gradient of effect in
the four groups . Notice, in each
case, that the behavior produced
by the diffe rential experience in the
animals given saline is exaggerated
in the animals given atropine. Th is
same general pattern was also
found in the analysis of the
proportion of time with snout

contact, the frequency of leaving
the walls after ini tial contact, and
the proportion of time with snout
contact on the floor when away
from the walls (after initial contact
with the wall) . While the sample
sizes shown in Table 3 are small,
the differences are real, as I have
repl icated th is experiment and
have produced a film wh ich clearly
illustrates these differences.
Some of these differences
between atropinized animals,
familiar or unfamiliar with the test
context, are shown in Figures 1
and 2.
In Figure 1, photographs A & B
contrast the way in which the
atropinized rat moves from the
open area to one of the walls of
the enclosure . Note the low
posture, i.e., the body and snout
contact in the inexperienced
animal compared with the high
posture (although, in th is case, the
snout is in contact with the floor)
of the anima l experienced with the
context. The inexperienced animal
moves slowly (approximately, .10
m/sec) to one of the wal ls w ith
short steps while maintaining
snout and body contact with the

Table 3
Performance of Rats in Open Field Test
Group

N

Median

Range

Initial latencies to reach wal l (sec)
Inexperienced
Atropine
Saline
Experienced
Atropine
Saline

3
2

13
9.5

12-15
3-16

3
2

2
3.5

2-2
2-5

Proportion of time ventral surface contact
w ith floor (180 sec test)
Inexperienced
Atropine
Saline
Experienced
Atropine
Saline

3
2

.94
.71

.90-. 98
.70- .73

3
2

.08
.36

.08-.25
.19-, 53

floor . In contrast, the experienced
an imal moves rapidly
(approximately, .40 m/ sec) with
the legs extended to one of the
walls. Photographs C & D in
Figure 1 contrast the postures of
atropinized animals once they have
reached one of the walls and are
not moving. Note that the
inexperienced animal literally hugs
the surfaces of the floor and walls
with the body and snout as it
crouches in the corner . In
contrast, the experienced anima l
appears to sit, much like a dog .
The posture is high with the head
and much of the body not in

contact w ith a surface. In Figure 2,
photographs A & B contrast the
movements of the atropinized
animal away from the walls of the
enclosure . Note the lack of
cooperation of the hindlegs in
following the forward extension of
the forequarters of the
inexperienced an imal and again the
high degree of body and snout
contact . In contrast, the
experienced animal almost
prances, paral lel to, but away from
the wall with body and head held
high .
In Figure 2, photographs C & D
contrast the hindlegs of the

atropinized animals when they rea r
the second time in the blind alley.
Neither animal had been in the
alley before but one was
experienced with the test context,
the other was not . Notice the
posture of the inexperienced
animal. It is "sitting" as it rears .
This posture is very common when
an animal from any one of the four
groups rears for the first time in
the unfamiliar alley . However, on ly
the inexperienced - atropinized
an imals continue to show th is
posture in subsequent rearings .
This again illustrates that the
hindquarters do not cooperate we ll

AT ROPINE SULFATE 60 MG / KG
INEXPERIENCED

EXPERIENCED

A

B

C

D
Figure 1. Comparison of reactions in atropin ized ra ts inexperienced or
experienced with the test context. A and B. Posture during movements
toward a wall fol lowing placement in the ce nter of the test context. C and
D. Posture during immobility near a wall. See text for details .
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with the movements of t he
forequarters in the inexperienced
animal. In contrast, animals in the
other t hree groups (D shows an
experienced-atropinized animal)
show an extension of the
hindlegs on subsequent reari ngs,
reflecting good cooperation of the
hindlegs with the forequarters.
To summarize, atropine
administered to an animal placed
into an unfamiliar environment
exaggerates the natural responses
of the adaptation ra te to such a
situation. The animal maintains
strong snout and body contact with
surfaces and the hindlegs do not

cooperate with the movements of the
forequarters. It is these reactions
that "trap" such an animal in the
alley and on the platform. On the
other hand, fami liarizing the animal
with the test context changes
these behaviors and these
reactions are also enhanced with
atropine. This latter resul t indicates
that previous experience does
much more than "immunize" the
rat from the effects of atropine.
Rather, the drug interacts w ith
previous experience i.e., the same
dose of the drug exaggerates both
the respo nses to novelty and the
responses to familiarity.

These results have strong
implications in the areas of
pharmacology and behavior and
they clearly demonstrate the
plasticity of brain function.
Depending on the previous
experience of the organism, the
same dose of atropine produces
very different effects.

General Discussion
Piecing the evidence together, it
is clear that what I have chosen to
term "responses to novelty" are
behaviors which have survival
value for the rat. Little movement,

ATROPINE SUFATE 60 MG/KG
EXPERIENCED

INEXPERIENCED

A

B

D

C

Figure 2. Comparison of reactions in atropinized rats inexperienced or
experienced with the test context. A and B. Posture during movements
away from the walls of the context. C and D. Style of rearing , following
the initial rear, in the alley . See text for details .
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and when it occurs, slow
movement, strong thigmotosis to
the ground and other surfaces, all
would serve to protect the animal
from the killing swoop of predators
e.g ., an owl. An animal, prancing
with a high posture in the open
would be "dead meat" for such a
predator. So, in a very real sense,
the administration of atropine to a
rat, experienced with its
environment, produces behavior
that is maladaptive. In short, the
behavi ors which "break" the
atropine-induced trap, are those
which would lead to a short life
span in the real world . What is
adaptive in one context can be
maladaptive in another.
Had I simply watched the
behavior of the stop watch I would
not have been able to reach the
above conclusions. The behavior
of animals , the total behavior, tells
us a great deal and I believe the
science of psychology would be
better served if psychologists
"tuned in" more to the behavior of
organisms. I admit that it is
difficult to measure the total
behavior of an organism but with
the aid of video tapes one can
approach the problem reasonably
well. We can learn a great deal
about organisms with such an
approach and, as an ad ded bonus,
we would be performing the
function of psychologists as
defined in the textbooks!
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Prefectural
Assemblies in
Japan: Hokkaido
and Shimane,
1947-1983
By Daniel B. Ramsdell

Daniel B. Ramsdell, Chair of the
Department of History, is a specialist
on Modern Japan. He has lived and
studied in Japan on numerous
occasions, most recently during
1983-84. This article is part of a
forthcoming book.
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The study undertaken in this
paper stems in large measure from
the Comparative Loca l History
project that has been in operation
at Central since the late 1970's.
This project seeks to compare
various features of historica l
development in locali ties in
different nations . A course
developed from the project, "A
Global Approach to Local
History", focusses attention on
sma ller cities and towns in the
Un ited States (Ellensburg) , Mexico
(Lagos de Moreno) , and Germa ny
(Worms), as wel l as Japan
(S hibetsu) . Comparative history in
modern times is based on the wo rk
of Marc Bloch, a founder of a
French historical school which
believed in inter-disciplinary
history . Bloch contended that by
examining simi lar entities, even if
they had no in fl uence on one
another, one could perceive what
similar and different factors
contributed to similar (or different)
phenomena . One could discern the
originality of each society this way
and see that each had something
to contribute to the story of
mankind .
This article incl udes quantitative
comparat ive analysis of the
postwar membership of the elected
assemblies of two Japanese
prefectures: Hokkaido and
Shimane. It is part of a larger
study that encompasses two cities,
the National Diet, and the prewar
period as well. But, before
proceeding, it is desirable to
provide some descriptive
background of elected local
government in Japan .

Parliamentary Background
In feudal Japan local
administration was characterized
by a "vacuum of government" in
institutional terms. When the new
Meij i government ended feuda lism
and set up a centra lized state, it
overcame the vacuum and began
to interve ne w ith vigor in loca l
affairs . Seen by many as intrusive
and viewed with suspicion by local
elites, t his intervention by the
central government cou ld not be
foresta lled, but as a result of a
popular rights movement, elected
assemblies appeared even before a
national parliament began to meet .
In 1878 a law ca lled for t he
establishment of prefectura l
assemblies wh ich first met the
fol lowing year. For twenty years
they were elected indirectly in a
complicated procedure . They had
no power to initiate legislation, but
they did represent the first formally
elected representative bodies in the
history of Japan . On the whole,
those who had clamored for
popular rights regarded the
performance of t hese early
specimens with disappointment.
After a revision in 1899, the
prefectural assemblies were elected
directly, but the electorate was still
restricted by property and tax
qualificat ions until 1925. The
Un iversal Manhood Su ffrage Act
of that year conferred voting rights
on virt ually all adu lt males . Four
years later, prefectu ral assembl ies
gained legislative prerogat ives and
the power to initiate bills that were
not budgeta ry.
Elected bodies at the level of
vil lage, tow n and city were created

a decade after the establishment of
the prefectural assemblies. These
units imposed fees and levied
taxes, determined the local
budget, and changed local bylaws .
Largely an honorary position, the
mayor of a city was chosen by the
central government from a list of
three persons submitted by the
assembly. Unti l 1925 city
assemblies were divided into three
classes for electoral purposes.
One-third of the members were
elected by and from each of the
three tax-paying groups, a system
wh ich obviously favored the
wealthy .
The entire system of local
government, including appointed
as well as elected officials, was
under the jurisdiction of the Home
Min istry, a cabinet level
department of the central
government that also administered
the national police and supervised
elections at al l levels. Prefectura l
governors were appointed by the
centra l government to which they
were responsible. The governors
were rarely natives of the area over
which they presided.
During the Occupation following
Japan's defeat in 1945 almost all
aspects of the governmental
structure were reorganized .
Generally speaking, the reforms
were effective only where there
was some pre-existing support for
them . In local govern ment, some
Japanese reformers had been
calling for more autonomy since
the 1920s. Th is was not noticed by
U.S. Occupation authorities
(SCAP) who predictably concluded
that what had been good for th e
Un ited States would also serve the
cause of democracy in Japan.
Hence, the Occupation sought to
decentralize government in the
belief that local autonomy would
stir democratic feelings and
promote a peace-loving society.
The Home Mi nistry was abol ished,
governors were to be elected, and
prefectural assemblies were to be
given more authority.
Because prefectures and
municipalities suffered from a
shortage of revenue sources, there
was a gradual recentralization of

authority after 1952. Now there
exists a Ministry of Home Affairs
(Jichi-sho which literally means
Local Autonomy Ministry) from
wh ich the localities receive many
directives and instructions . It is
through the J ichi-sho that they
receive, in the form of
redistributed taxes, about twothirds of thei r revenue. Prefectural
governments directly co llect taxes
from personal and corporate
income and excise taxes (tobacco,
veh icles, etc .) while municipa lities
levy property and fuel taxes . The
expenditures of these local units
far outstrip their ability to col lect
and, hence, there is great
dependence on the central
government.
There have been minor
functiona l changes in the operation
of prefectural and mun ici pal
assemblies since the end of the
Occupation in 1952. However, the
alterations have been gradual with
stability the key. The prefectural
assemblies vary in size according
to popu lation. Thus, the Hokkaido
Assembly currently has 110
members whi le Shimane has but
41 seats. Prefectural assembl ies
normally meet four times a year for
fifteen days each in regular session
and occasionally in extraordinary
session as well. Delegates receive
remuneration, but it is defin itely
not seen as a fu ll-time job . Local
assemblies (prefectural and
municipal) enact bylaws, fix t he
budget, approve most
appointments and contracts, and
they have investigative authority.
The budget, while approved by the
assembly, is always presented by
the governor or mayor.
"Smoothness' characterizes
local assembly sessions. Almost all
bills, usually presented by the
executive, pass without difficulty.
Most of the session's time is taken
up in detailed item-by-item
explanation of the budget .
Because delegates hammer out
disagreements in priva te
beforehand, assembly sessions are,
hence , almost entirely perfunctory .
Thus the governor, elected directly
and not responsible to the
assembly, dominates prefectural

politics.
If local assemblies have so little
power and serve mainly to "rubber
stamp" decisions made elsewhere,
what value is there in studying
them? Several reasons can be
advanced . They represent the
body of elected officials in Japan
who are closest to the "people" .
Insofar as "democracy" is
predicated on the electoral
process, the assemblymen indicate
who is respected in the
communities where they are
chosen. Public opinion polls
conducted throughout Japan have
consistently indicated that most
people regard local government as
more "responsive" than nationa l.
This popular appraisal is also
reflected in the fact that voting
rates are consistently higher in
local and prefectural elections than
in those for the National Diet. The
composition of local assemblies
reveals the structure of elite
status at those levels. As
aggregations of individuals, they
are thus suitable for study as
collective groups. And, of course,
many members of the National
Diet, where sovereignty resides in
Japan, earned the ir spurs at the
prefectural or municipal levels
where they also learned how to
win elections.
Comparison of the Two
Prefectures
For ·comparative purposes I use
two cities, Shibetsu and Matsue
and their respective prefectures,
Hokkaido and Shimane . Shibetsu,
(1983 population estimated at
29,000) located in the northern
portion of Hokka ido, was founded
as a settlement in 1901 and is
representative of a frontier area,
comparable in many ways to
central Washington . Shibetsu was
populated entirely by immigrants
around the turn of the century and
after. The initial arrivals were a
group of mil itia settlers who, with
t heir fam ilies, were recruited
especially for frontier colonization.
Matsue is the capital of Shimane
Prefecture and site of Shimane
University, the sister institution of
CWU . It is a much older and
CENTRAL WASHINGTON UNIVERSITY/15

somewhat larger city ( 1983
population estimate 134,000) .
Founded as a castle town in 1607,
its site has been inhabited since
prehistoric times and may be
considered a part of "old Japan" .
The inhabitants are mostly longtime residents of the area.
Hokkaido, in Japan's far north,
has been a frontier area through
most of the nation's history.
Known to Japanese of the main
island from antiquity, it was not
populated significantly by
Japanese until the late 19th and
early 20th centuries. Then,
conscious government policy was
to settle Hokkaido, partly as a line
of defense against possible
Russian penetration. In 1869 the
central government established an
Office of Colonization which
received an important share of
administrative attention for the
remainder of the 19th century . In
order to promote development, the
government initia ted a plan to
recruit soldiers who were then
given military training and granted
land at selected places . All told,
40,000 such Tonden-hei (colonist
militia) settled in Hokkaido
between 1874 and 1903. Among
the places selected for a militia
settlement was Shibetsu, located
at about 44 degrees north latitude
along the banks of the Teshio
River where one-hundred Tondenhei and families arrived at the
beginn ing of the 20th century .
Although the Tonden-hei system
was abolished in 1903 and many of
the soldiers were called up for
active duty in the Russo-Japanese
War (1904-1905), the settlement
remained. It grew steadily along
the major ra ilway line linking the
administrative and commercial
centers of Hokkaido in the south
with the northern extremity. The
development as a town followed a
pattern recogn izable to students of
the history of the American West .
By 1954 Shibetsu had come to be
classified as a city with a
popu lation of excess of 41,000.
The principal economic activity
was agriculture which absorbed
the attention of over half the
households as la te as 1965. Since
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however, boast an ancient
heritage. Since its founding as a
castle town, it has been the center
of political and cultural activity in
the ancient province of lzumo.
Shimane (formerly lzumo, Iwami
and Oki provinces) is located in a
region rich in legend and lore. As
such, it is well-known in Japan,
but it has not participated as much
as other areas in the economic
development of Japan since the
end of the Pacific War.

the mid-1960s, however, like
smaller towns and cities all over
Japan, depopulation has occurred .
Th is decline in the number and
size of smaller commun ities has
emerged as a major national
problem in recent years.
Matsue in Shimane Prefecture
stands in marked contrast to the
northern frontier town of Shibetsu.
Indeed, citizens of Matsue would
probably not appreciate
comparison with such a remote
place. But Shimane itself has
become something of a forgotten
place in Japan, a part of the
nation often referred to as "ura
Ni hon" or "back-door Japan". As
a whole the costal belt along the
Japan Sea has lagged significantly
behind the Pacific Belt with its
high growth features. The
prefecture has one of the lowest
population densities in Japan
outside of Hokkaido, and its
population has been dropping
steadily since the mid-1950's.
From a peak of 929,066 in 1955,
the total population has decreased
about fifteen percent to 784,795
in 1980. Only Matsue, the
admin istrative center, has
continued to grow in size,
reflecting the burgeon ing of the
service sector. The area does.

Comparative Analysis
From the foregoing discussion ,
Shimane-Matsue and HokkaidoShibetsu emerge as two dissimilar
areas of Japan, with different
histories and functions within the
whole. What can a comparison of
their electoral patterns revea l about
their development after World War
II? How can such a comparison
illuminate t rends in a Japan that
constitutes a part of the world's
economic core?
The fi rst set of tables and
graphs concerns education . Table
No . 1 indicates the highest level of
education achieved by members
elected to the Hokkaido Assembly
from the 13th election in 1947
through the 22nd election,

Graph 1
ASSEMBLY MEMBERS ATTENDING
UNIVERSITIES, 1947-1983
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conducted in 1983. Table No. 2
does the same for the Shimane
Prefectural Assembly. Graph No. 1
charts the percentage of members
in those two assemblies who
attended a university alongside the
percentages for National Diet
members. Table No. 3 then
compares total membership for the

percent of Shimane assemblymen
had attended universities while the
Hokkaido ratio was under 30
percent until 1975. The generally
lower level for Hokkaido in these
years is attributable to the greate;
percentage of Socialist members in
that body. The Japan Socialist
Party has traditionally drawn many

entire postwar period . An
examination of the graph, first of
all, reveals that university
attendance climbed substantially,
particularly in the 1960s. It also
suggests that the educational gap
between Shimane and Hokkaido
representatives was sizeable in the
1960s and 1970s when over 40
Table 1
HOKKAIDO ASSEMBLY
EDUCATION

13

14

15

16

16 19.8%
13 16.0%
1 1.2%
1 1.2%
2 2.5%
3 3.7%
4 4.9%
2 2.5%
0
1 1.2%
4 4.9%
10 12.3%
5 6.2%
5 6.2%
3 3.7%
7 8.6%
0
0
0
4 4.9%
26 32.1%

21 22.6%
18 19.4%
2 2.2%
2 2.2%
3 3.2%
4 4.3%
4 4.3%
2 2.2%
1 1.1%
2 2.2%
6 6.5%
21 22.6%
4 4.3%
3 3.2%
3 3.2%
8 8.6%
0
0
0
3 3.2%
21 22.6%

17 18.3%
14 16.1%
1 1.1%
0
1 1.1%
4 4.3%
5 5.4%
2 2.2%
1 1.1%
3 3.2%
10 10.8%
23 24.7%
6 6.5%
12 12.9%
4 4.3%
8 8.6%
1 1.1%
0
0
0
8 8.6%

22 22.2%
18 18.2%
2 2.0%
1 1.0%
2 2.0%
4 4.0%
6 5.1%
3 3.0%
1 1.1%
2 2.0%
5 5.1%
34 34.3%
6 6.1%
8 8.1%
6 6.1%
9 9.1%
2 2.0%
0
0
0
5 5.1%

1947

1961

1965

1959

Election
University
Major University
TODAI
HOKUDAI
WASEDA
MEIJI
CHUO
NIHON
HOSEI
Hlgh(erl School
Middle School
Elementary
Agricultural Sch.
Normal School
Industrial Sch.
Commercial Sch.
Medical/etc.
SEINEN GAKKO
Military Sch.
Other school•
Nona listed
Year

17
25

24.3%

22 21.4%

2 1.9%
3 2.9%
2 1.9%
3 2.9%
6 5.8%
5 4.9%
1 1.0%
2 1.9%
6 5.8%
36 36.0%
7 6.8%
7 6.8%
7 6.8%
8 7.8%
1 1.0%
1 1.0%
0
0
3 2.9%

18

19

23.3%
21.4%
1.9%
1.0%
3.9%
1.9%
7.7%
3.9%
1.0%
4.9%
7.7%
28.2%
2.9%
6.8%
8.7%
7.7%
1.9%
1.9%
1.0%
0
5 4.9%

Z7.9%
26 25.0%
2 1.9%
2 1.9%
6 5.8%
3 2.9%
8 7.7%
4 3.8%
1 1.0%
5 4.8%
7 6.7%
21 20.2%
5 4.8%
7 6.7%
15 14.4%
5 4.8%
3
2.9%
4 3.8%
0
0
3 2.9%

1967

24
22
2
1
4
2
8
4
1
5
8
29
3
7
9
8
2
2
1

1963

21

20

22
47
34
4
7
6
5
5
6
1
13
3
8
12
6
6
4
1
6

42.7%
30.9%
3.6%
6.4%
5.5%
4.5%
4.5%
5.5%
0.9%
11.8%
2.7%
7.3%
10.9%
5.5%
5.5%
3.6%
0.9%
5.5%
0
4 3.6%
0

34.6%
26.9%
1.9%
3.8%
5.8%
1.9%
6.7%
5.8%
1.0%
6.7%
5.8%
12.5%
5.8%
4.8%
12.5%
6.7%
2.9%
4.8%
1.0%
0
2 1.9%

44 41.9%
31 29.6%
4 3.8%
6 4.8%
6 5.7%
4 3.8%
6 5.7%
5 4.8%
1 1.0%
4 3.8%
5
4.8%
9 8.6%
8 7.6%
6 5.7%
7 6.7%
8 7.6%
2 1.9%
8 7.6%
0
4 3.8%
0

1971

1975

1979

1963

29

36
28
2
4
6
2
7
6
1
7
6
13
6
5
13
7
3
5
1

Table 2
SHIMANE PREFECTURAL ASSEMBLY
EDUCATION
13

14

15

16

17

18

19

20

21

22

6 13.0%
5 10.9%

8 17.8%
6 13.3%
2 4.4%

11 25.0%
B 18.2%
2 4.5%

11 25.0%
B 18.2%
3 6.8%
1 2.3%

19 43.2%
14 31.8%
3 6.8%
1 2.3%

20 46.5%
15 34.9%
3 7.0%
1 2.3%

19 44.2%
15 34.9%
3 7.0%
1 2.3%
1 2.3%
3 7.0%
1 2.3%

19 46.2%
15 36.7%
3 7.1%

20 47.6%
17 40.5%
3 7.1%

18 43.9%
16 39.0%
2 4.9%

9.5%
2.4%
2.4%

5 12.2%
2 4.9%
1 2.4%

4.8%
9.5%
7.1%
2.4%
2.4%
B 19.0%

3 7.1%
5 11.9%
3 7.1%
2 4.8%
2 4.8%
B 19.0%

2 4.9%
4 9.8%
3 7.3%
4 9.8%
3 7.3%
7 17.1%

2
2

4.8%
4.8%

2
2

4.8%
4.8%

2
2

4.9%
4.9%

2
1
1
2

4.8%
2.4%
2.4%
4.8%

1

2.4%

1
1

2.4%
2.4%

2

4.8%

Election
University
Major University
TODAI
KYODAI
KANSAI
WASEDA
MEIJI
CHUO
NIHON
HOSEI
KEIO
Hlgh(erl School
Middle School
Elementary
Agricultural Sch.
Normal School
Industrial Sch.
Commercial Sch.
Medical/ ate.
SEINEN GAKKO
MIiitary Sch.
Other school1
None ll1tad
Year

3
1

6.5%
2.2%

1 2.2%
1 2.2%
5 10.9%
6 13.0%
7 15.2%
1 2.2%
2 4.3%
2 4.3%
4 8.7%

1
2

2.2%
4.4%

1

2.2%

1 2.2%
5 11.1%
7 15.6%
B 17.8%
3 6.7%
4 8.9%
4

8.9%

1
3

2.3%
6.8%

1

2.3%

1 2.3%
1 2.3%
4 9.1%
6 11.4%
6 13.6%
2 4.5%
3 6.8%
2 4.5%
3 6.8%

1 2.2%
2 4.3%
9 19.6%

6 11.1%

7 15.9%

1947

1961

1956

1

2.3%

1

2.3%

2
4
4
7
3

4.5%
9.1%
11.4%
9.1%
15.9%
6.8%

4
2

9.1%
4.5%

6

4

9.1%
1959

3
2

6.8%
4.5%

4
2

9.3%
4.7%

2 4.6%
3 6.8%
4 9.1%
B 18.2%

3
2
3
2

7.0%
4.7%
7.0%
4.7%

6 11.4%
2 4.6%
1 2.3%

9 20.9%
2 4.7%
2 4.7%

1

1
1
1

2.3%
2.3%
2.3%

2

4.7%

1
1

2.3%
2.3%
2.3%
2.3%
2.3%
1963

1967

2 4.7%
4 9.3%
1 2.3%
2 4.7%
1 2.3%
11 26.6%
2 4.7%
1 2.3%
1 2.3%
1 2.3%
2.3%
2.3%
1 2.3%
1 2.3%
1971

1
4
1

2.4%
9.5%
2.4%

2
4
3

1975

4
1
1

1979

1963
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cand idates at all levels from the
ranks of labor unions, especially
government employees in the
National Ra ilway System . Most
such trade unionists are not
university graduates. Only in the
last three elections have over 40
percent of Hokkaido
representatives received a higher
education . Conversely, those in
the Hokkaido assembly who went
no further than elementary school
was consistently high, reaching 35
percent in the election of 1963. It
dropped precipitously after that,
but the level for Shimane has
always been lower.
Other kinds of educationa l
experience point to a difference in
values and orientation between the
two regions. In the Hokkaido
assembly a much larger percentage
of members have attended
industrial or commercial schools
wh ile in Shimane, agricultural
schools have provided the forma l
train ing for a much greater
number. The margin of difference
is more than might be expected
because occupational
discrepancies are not that great.
(See Tables 4 and 5) .

In contrast to the situation for
the National Diet, no single
university stands out as producing
prefectural assembly members in
large quantity . This is due, no
doubt, to the fact that major
public and private universities in
Japan have long been regarded as
institutions to train individuals for
national, but not local leadership .
Thus, the number and percentage
of university men (and women) in
the National Diet is much larger,
presently (1983 election) at 74.8% .
Of all members, prewar and
postwar, of the National Diet,
20.1 % attended Tokyo (Imperial)
University (known popularly as
Todai), the most prestigious by far
of Japanese institutions of higher
learning .
The next set of tables deals with
the principal occupation of
assembly members . Most of the
categories are self-explanatory, but
the listing of white collar workers
refers either to professionals in
fields like accounting or
engineering or to persons with
management positions in the
private sector. The business
category includes small merchants

Table 3
COMPARISON OF EDUCATIONAL LEVEL FOR
PREFECTURAL ASSEMBLY MEMBERS
HOKKAIDO AND SHIMANE,
ALL POSTWAR MEMBERS , 1947-1983
Hokkaido (408 members)
11 1
86

8
0
15
0
14
13
18
15

2
0
22
23
73

26
26
28
25
4

12

1
10
47

27.2%
20. 8%
2.0%
3.7%
3.4%
3.2%
4.4%
3.7%
0.5%
5.4%
5.6%
17.9%
6.4%
6.4%
6. 9%
6.1%
1.0%
2.9%
0.2%
2.5%
11 .5%

Shimane (179 mem bers)

... ........ ..... University . . .. ........... •. ... ..• • ...... •.. . . . .•
M ajor U niversity ................... ...... .. . . .
TODAI . . . .. .. .. . . . .•• .•. . . .•.... . . . •.. . .. .•
KYODAI . .......... . ... ................... .
HOKU DAI.. .. .. ... ....................... ..
KANSAI ... . . .. ... ....... .......... ..... .. .
W ASEDA . .... ........ . .. .. ..... ... ...... ..
M E-IJI. ................ . .. . ... . ............ .
CHUO ......... . .. .. . . . .. . . . ............. . .
NI HON ....... .............. ............... .
HOSE I . .. .. ... . ....................... .. .. .
KEIO . ......................... . ........... .
................ Hlghlerl School ........................ . . . . . ... .
.......... . .. .. . Mi ddle School. .. .. ................ . ... .... .... .
......... . ...... Elementary ... . ............. ..... ...... . ....... .
..... . .......... Agricultural School . . ... . .......... . .. ......... .
................ Normal School . . . ................... . .... . . ... .
. . ... . ... . .. . ... Industrial School .............. ..... . ... ... . .. . . .
. .. ............. Commercial School. ... ......... ...... . ..... . .. .
..... ......... .. M edical/Dental School ....................... ..
........ .. ...... Seinen Gakko ................ . ................ .
. .. ............. Military School .. ....................... . ...... .
................ Other Schools ..... . .. . ........ ...... .. ..... . .. .
.... . ........... None Listed .. .......... ......... . .. .. ...... ... .
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49
40

5
0
6
9

3
3
4

8
7
20
15
35
9
8
9

7
2
2
2
14

27.3%
22.3%
2.8%
0.6%
3.4%
5.0%
1.7%
1.7%
0.6%
2.2%
4.5%
3.9%
11 .2%
8.4%
19.6%
5 .0%
4.5%
5.0%
3.9%
1.1%
1.1%
1.1%
7.8%

as well as company owners and
presidents . It is also possible to
break down the occupations into
the primary, secondary and tertiary
sectors, as has been done in Table

6.
The most striking of the
comparative occupational figures is
that assembly members from
agriculture have remained fa irly
steady for Shimane while they
have declined drastically for
Hokkaido . In the early postwar
years the percentages did not
differ greatly, but since the 1970s,
agricultural representatives in
Hokkaido have dropped from 18.1
percent in 1967 to 5.5 percent in
the last election (1983). In
Shimane the percent from
agriculture has actually grown
from 18.6 percent to 19.5 percent
in the same period . The business
representatio n has been
consistently higher for Shimane,
once rising to 50 percent (1963) . It
is clear that, overall, the Shimane
assembly has had greater
representation from the primary
and secondary sectors of the
economy, whereas Hokkaido has
seen more from the te rtiary or
service sector, especial ly in recent
years. In terms of representation,
at least, Hokkaido projects a more
modern structure while Shimane
appears more traditional. This
dissimilarity is reflected in other
aspects of economic structure as
well. Although the rural population
is diminishing rapidly all over
Japan, Hokkaido revea ls a more
dynamic pattern than Shimane.
Despite its remoteness from the
na tion's center, Hokkaido appears
more attuned to the structura l
changes occurring in the Japanese
economy over the past two
decades . (see Table 8)
The American reader may be
struck by the small number of
lawyers found at any time in the
prefectural assemblies. Th is is
characteristic throughout Japan
and is also evident at the national
level where it is not, however, as
marked . There are several reasons
for the paucity of lawyers in
Japanese elected assemblies . The
most important and obvious is the

Table 4
HOKKAIDO ASSEMBLY
PRINCIPAL OCCUPATION
13

14

15

16

17

18

19

20

21

22

24 29.6%
17 21 .0%
3 3.7%
7 8.6%
7 8.6%
2 2.5%

24 25.8%
12 12.9%
4 4.3%
5 5.4%
8 8.6%
7 7.5%
1 1.1%
2 2.2%
2 2.2%

23 24.7%
9.7%
9
4
4.3%
12 12.9%
6
6.5%
2 2.2%
2 2.2%
2 2.2%
3 3.2%

21 21 .2%
13 13.1%
8 8.1%
7 7.1%
6.1%
6
5 5.1%
1 1.0%
3 3.0%
3 3.0%
1.0%
4
4.0%
2 2.0%

22 21 .4%
17 16.5%
6 5.8%
8 7.8%
5 4.9%
4
3.9%
1 1.0%
7 6.8%
3 2.9%

19 18.1%
16 15.2%
7.6%
8
9 8.6%
4 3.8%
1.9%
2

14 13.3%
16 15.2%
8
7.6%
11 10.5%
5 4.8%
1.0%

8 7.6%
21 20.0%
10 9.5%
11 10.5%
4 3.8%
1.0%

5 4.8%
21 20.0%
11 10.5%
13 12.4%
3 2.9%

6 5.5%
17 15.5%
10 9.1%
12 10.1%
2
1.9%

1.0%
16 15.2%
1.9%
2

0.9%
15 13.6%
1.9%

Election
Ag ricu lture
Buaineas
B lue Collar
Educati on
Fishing
Forestry/ Lu m ber
Govt. (Central)
Govt. (Loc al)
Journalism
Labor
Law
Medicine
Police Work
Politician
Veterinarian
Whita Collar
Women 's Org.
Unemployed
None Listed

1.2%

3.7%

3

3.2%

7.4%

,,

1.1%
1.1%
11 .8%

.1 1.2%
9 11.1%

2
9

2.2%
9.7%

3

1.2%
6

1947

Year

4

4.3%
1.1%

3

14

1.0%
14.1%

17

2.9%
1.0%
1.0%
1.0%
1.0%
16.5%

1
9

1.0%
9.1%

1
5

1.0%
4.9%

1.1%
16 17.2%
1
7

1951

1.1%
7.5%
1956

1959

1963

7

6.7%
1.9%

9
2

8.6%
1.9%

13
1

12.4%
1.0%

2
2

1.9%
1.9%

2
3

1.9%
2.9%

2
3

1.9%
2.9%

1.0%
1 1.0%
23 21 .9%
1.0%

1.0%
1 1.0%
22 21 .1%

5.7%

6

9

1967

8.6%

2 1.9%
21 20.0%

7

6.7%

3
2

2 .9%
1.9%

2
2

7 6.4%
3 2.7%
31 28.2%

6 5.7%
3 2.9%
17 16.2%

2

1.9%
1.9%

0.9%

1.9%

1971

1975

1979

1983

:.!1

22

Table 5
SHIMANE PREFECTURAL ASSEMBLY
PRINCIPAL OCCUPATION
13

14

15

16

17

18

19

20

12 26.0%

14 31 .1%
1 2.2%
13 28.9%
2 4.4%
5 11 .1%
2.2%
2.2%

13 29.5%
1 2.3%
16 36.3%
2
4.5%
2
4.5%

9 20.5%
2 4.5%
20 45.5%
2
4.5%
3 6.8%
2.3%

7 15.9%
3 6.8%
22 50.0%
2 4.5%
3 6.8%

8 18.6%
3 7.0%
19 44.2%
2 4.6%
3 7.0%

20.9%
2.3%
17 39.5%
1 2.3%
3 7.0%

9 21 .4%
1 2.4%
17 40.5%
2.4%
2.4%

2.3%

2.4%

2

4.9%

3

7.3%

2.2%
8.9%

2.3%
9.1%

2.3%
2.3%
2.3%

2.4%
2.4%

1
2

2.4%
4.9%

2
2

4.9%
4.9%

18.6%

8 19.0%
2 4.8%

1 2.4%
8 19.5%
2 4.9%

2
8

4.9%
19.5%
2.4%

1975

1979

Election

Ag riculture
Blue Collar
Business
Clergy
Edu cation
Govt . (Central)
Gov t . (Local)
Journalism
Labor
Law
Medici ne
Military
Police Work
Poli ti cian
Wh ite Collar
Other

14 30.4%
1 2.2%
4 8.7%
2 4.3%
2.2%
2.2%

8.7%

4

4

9

2.3%

4

2

2.3%
2.3%

2.3%

4.5%

8

19.5%
2.4%
14 34.1%
2.4%
2.4%

8

,,2

19.5%
4.9%
26.8%
2.4%

2.3%
6 13.0%
2.2%

3

1947

Vear

6.7%

1951

4

9.1%
2.3%
1956

4

9.1%
2.3%

3

6.8%
2.3%

1963

1959

5 11 .6%
2.3%
1967

8

1971

1983

Table 6
COMPARATIVE BREAKDOWN OF ASSEMBLY MEMBERS BY OCCUPATIONAL SECTOR
HOKKAIDO

SHIMANE

Election

Pri mary

Secondary

Tertiary

Other/ None

40.7%
41.9%
34.5%
32.4%
30.2%
23. 8%
19.1%
12.4%
7.7%
7.4%

24.7%
17.2%
14.0%
21 .2%
22.3%
22.8%
22.8%
29.5%
30.5%
24.6%

22.1%
29.0%
43.9%
36.3%
41 .6%
47.7%
49.5%
51 .4%
59.9%
67.1%

12.3%
11.9%
7.6%
10.1%
5.9%
5.7%
8.6%
6.7%
1.9%
0.9%

13 (19471
14(1951 1
15 (19561
16 119591
17 119631
18 119671
19 11971 1
20 119751
21 119791
22 119831

Prim ary

Secondary

Tertiary

Other/ None

26.0%
31 .1%
29.5%
20.5%
15.9%
18.6%
20.9%
21 .4%
19.5%
19.5%

30.4%
31 .1%
38.6%
50.0%
56.8%
51 .2%
41 .8%
47.9%
36.5%
31 .7%

41 .4%
37.8%
29.6%
29.5%
27.3%
30.2%
37.3%
28.3%
41 .6%
46.4%

2.2%
0
2.3%
0
0
0
0
2.4%
2.4%
2.4%
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Table 7
COMPARISON OF PRINCIPAL OCCUPATION
OF PREFECTURAL ASSEMBLY MEMBERS,
HOKKAIDO AND SHIMANE,
ALL POSTWAR MEMBERS, 1947-1983
Shimane (179 members)

Hokkaido (408 members)
69
33

69

16.9%
8.1%
16.9%

0
34
19
12

3
30
6
1
9
6
1
10
4

76
1
2
0
26

8.3%
4. 7%
2 .9%
O.7%
7 .4%

. . ... . . . . . ..... . Agriculture ...... . . .... .. ...... . .. ......... . ... .
.. . ... . ... . .... . Blue Collar . . .......... . . .. . ................... .
. ............ . .. Bus i ne ■ a ..................... . ................ .
. ... .... ... ..... Clergy ............ . ....... ..... ..... ... ....... .
.... . .. . ... . .... Education . . .. . ................................ .
....... .. ....... Fishing .. ...................................... .
... .. .... ... .. .. Foreatry/ Lumbor .............................. .
. . ... .. . . ....... Government (Cantrall . ... . ...... . ...... .... ... . .
.. . ............. Government (Local) ...... ... . ............. . .. . ..

1.2%

......... . ..... . Journaliam . ..... . .............•......•.........

0.2% ........ . ....... Lobor/ Soclallat movement ......... .. . ......... .
2.2% ....... . ..... .. . Law ........... .. .. ... . ........ .. .............. .
1.2% . . ..... . ... . ... . Medicine ...... ....... .. .. . ...... . ... . ........ ..
0.2% ....... . ..... . . . Police Work ........ .. . ...... .. .. ..... .. ....... .
2 .6% ....... ... ...... Poli tician . ... . ..... ................. . .......... .
1.0% ..... . . .. . .... . . Veterinarian . ............... . ........ . ...... . .. .
18.4% ................ White Collar . . ..... ....... .. ............ ....... .
0.2% . . . ... . ... . . . . . . Women 's Organ i zat i on ■ . .. .. •.... .. .• •. . •. . •. ...
0 .5% ..... . .. . ....... Unemployed ........... . .. . ... . ... . ..... ... ... .
.... . ... . ....... Other .. . ... . .................. . ...... . . .. ..... .
6.4% ... . .... . . ...... Nono Liated .................................. ..

46
6
64
4

14
0
0
4

8
3
3
8

2
0
23
0
0
2
0

25.7%
3.4%
30.2%
2 .2%
7.8%

2.2%
4.5%
0 .6%
1.7%
1.7%
4.5%
0.6%
1.1%

12 .8%

1.1%

Table 8
COMPARISON OF TOTAL LABOR FORCE
HOKKAIDO AND SHIMANE PREFECTURE,
1950-1980
Hokkaido

Year

Shimane

1960·

Tertiary s ector

52.9%
23.1%
22.8%

66.0%
12.7%
21 .3%

Primary sector
Secondary sector
Tertiary secto r

Primary sector
Secondary sec tor
Tertiary sector

42.4%
22.1%
35.5%

1966

59.6%
13.7%
26.7%

Primary sector
Secondary sector
Tertiary sector

Primary sector

53.2%
15.4%
31.4%

Primary sector

1960

Tertiary sector

35.8%
23.9%
40.3%

Tertiary sector

Primary sector
Secondary sector
Tertiary sector

28.2%
25.6%
46.2%

1966

44.7%
18.4%
36.8%

Primary sector
Secondary sector
Tertiary sector

Primary sector
Secondary ■ actor
Tertiary sector

21 .1%
25.4%
53.8%

1970·

38.7%
21 .0%
40.2%

Primary sector
Se condary sector
Tertiary sector

1976

29.2%
25.8%
44.8%

Prim ary sector
Se condary sector
Tertiary sector

1980

22.4%
29.0%
48.5%

Primary sector
Secondary sector
T ertiary sector

Prim ary sector
Secondary sector

Secondary sector

Primary sector
Secondary sector
Tertiary secto r

13.6%
25.5%
60.0%

•1950 f igure la 1947 for Hokkaido and 1970 figure la 1973 for Hokka ido .
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Secondary sector

fact that there are fa r fewer
attorneys in Japan than in the
United States because there is
sign ifican tly less litigation . Most
practicing attorneys reside in
met ropol ita n centers, have
graduated from major universities,
and are not interested in
"legislation" at the prefectural or
local level. Many bureaucrats and
National Diet members are
graduates of Law Faculties at
major unive rsities, but this does
not mean tha t they "majored" in
law or consider it to be t heir
profession . In the entire postwar
peri od, there have been but nine
law yers elected to t he Hokka ido
assembly and th ree to Shima ne.
Since they were enfranchised
and allowed to hold elective offi ce
after the war , women can didates
in local elections have been rare.
Successfu l ones are even rarer.
Since 1947, only one woman has
been elected to the Shima ne
Prefectural Assembly: Ka tayama
Hanako from Matsue w ho w as
elected only once, in 1963. She
was the w idow of a recen tl y
deceased member. In Matsue
itse lf, four women have gained
seats in the municipa l assembly
during the postwa r period . In
seemingly less trad itional
Hokkaido, seven women have
been successful ca ndidates fo r the
prefectu ral assembly, f ive of them
in the election of 1967. But four of
the w omen in Hokkaido w ere
elected only once, and no w omen
have served since 1975. Ten
years later, there we re but twentythree wo men in al l forty-seven
prefectural assemblies in Japan.
For the same postwa r period,
seven ty-two women or 3.8% of
the total have served in the
National Diet (House of
Represe ntatives) . No woman has
ever been elected to the Shibetsu
Municipal Assembly.
On the basis of these statistics,
ca n any general izations be made
about representative government
at the prefectura l level? W hom and
wha t interests did the elected
assemblymen represent? Referring
to education it appears that, in
both Hokkaido and Shimane, the

journalism , or politics . The
unmistakable conc lusion is that the
Shimane Prefectural Assembly
represents the local , trad itional
notables . Those aspiring to be part
of t he new elite (well-educated ,
with careers in government,
journalism, or politics) have gone
off to greater glory elsewhere,
sometimes to politics at t he
national level. The trad itional
na ture of th is loca l elite at least
partially reflects the slower
development of Shimane in
comparison to the Pacific Belt.
By con trast , the Hokkaido
pattern , wh ile far below the
educational level of Shimane, has
followed the national one more
closely in its occupational
composition . There is much
greater diversity and change than
is found in Shimane. Although few
Hokkaido representatives qualify as
jou rnalists or politicians, an everincreasing number come from the
ra nks of education , local
govern men t and even manual labor
(blue-col lar). The pattern is not
quite elite in nat ional terms, but it
cl early projects an image of
Hokkaido as a land of economic
growth.
Stated simply, the occupations
of assemblymen in these two areas

representatives were not primarily
drawn from the elite members of
society (i .e. those who were better
educated on the who le than
society in general). Instead , t hey
reflected t he educational
background of society at large .
Thus, the increase in the ra tio (for
both Shima ne and Hokkaido) of
college-educated representa tives
paral lels ra ther closely the increase
in college education for the general
population . At the national level,
the percentage of university men
and women is substantially higher.
Thus, the prefectural assembl ies
appear more " democractic" in that
they proportiona tely represen t
more tru ly the educational
" classes" in their respective areas .
In occupational distribution , the
Shimane Prefectural Assembly has
been con tinuously dominated by
persons w ith backgrounds in
agriculture, business, and w hitecollar professions . Although some
fluctuation has occurred , these
th ree groups have accou nted for at
least sixty-fi ve percent of t he
members in every election,
sometimes exceeding eighty
percent. Compared to t he national
level (See Table No . 9), there have
been relatively few representa tives
in Shimane from govern ment,

indicate that representative
government at the prefectural level
stands for the special interests of
the regions in question . Since
those elected reflect the interests
of the areas they represent, they
are closer in outlook to their
constituents than are those elected
at t he national level. It is not
difficu lt to see why Japanese have
felt that local assembl ies, wh ile
relatively powerless, are more
responsive to their concerns . Local
and prefectural representatives are
truly the peers of those who vote
for t hem . Many National Diet
members have served
apprenticeships in the prefectural
and municipal assemblies, but
many more have entered electoral
pol itics at the top , relying on their
nationally elite status and
eminence to w in the endorsement
of a political party . Only three of
eighteen (16.7%) National Diet
members from Shimane in the
postwa r period served previously
at the prefectural level. The figure
is 32 .5% for Hokkaido and 31 %
for all postwar National Diet
members .
General compositional changes
at the prefectural level have been
gradual rather than abrupt. Bu t, at
the national level several rather

Table 9
NATIONAL DIET
PRINCIPAL OCCUPATION
25

26

27

28

29

30

31

32

33

34

35

36

37

4.5
6.9
1.9
12.9
7.9
20.8
2.6
11 .8
12.7
6.0
1.7
0.2
2.8
0.2

3.9
19.5
7.0
1.5
14.7
7.5
'12..1
3.5
12.9
11 .2
6.8
1.8
0.4
3.5
0.4

4.7
19.4
6.6
2.6
14.3
7.5
21 .7
3.2
10.0
11 .1
7.7
2.8
1.1
3.0
0.4

4.1
20.0
7.1
1.1
15.0
6.7
21 .7
3.0
10.7
8.6
6.9
2.6
0.9
4.1
0.4

3.5
19.2
6.7
1.1
16.4
5.2
21 .6
2.8
9.9
6.3
5.8
2.4
0.4
8.6
0.9

3.5
17.5
5.9
0.8
14.1
4.6
18.7
3.4
9.1
5.9
6.3
2.5
0.2
13.7

4.7
20.4
5.1
0.2
12.8
3.5
16.3
2.9
8.2
5.8
4.5
2.7
0.2
16.0

4.4
18.0
6.0
1.2
11 .4
1.9
13.3
2.3
7.1
6.0
5.6
2.7
0.2
21 .0

3.8
15.4
5.1
2.0
8.7
1.6
10.3
1.4
6.7
4.7
6.3
2.6
0.2
28.3

3.5
13.8
5.1
2.4
6.9
1.0
7.9
1.6
5.9
5.5
5.5
2.6
0.2
34.0

3.6
14.8
4.5
2.2
6.7
1.2
7.9
1.4
5.5
5.5
4.7
2.0
0.2
34.5

3.7
11 .1
4.9
2.9
6.3
0.8
7.0
1.6
4.9
5.9
5.7
2.7
0.2
37.4

0.2
1.5
4.9

0.9
3.9

0.9
4.2

1.5
4.3

2.6
6.2

3.3
19.0
7.0
1.1
14.9
5.7
20.6
2 .8
11 .4
9.0
7.0
3.3
0.7
5.5
0.7
0.2
3.1
5.5

3.7
6.9

3.4
7.6
1.5

0.2
1.9
9.5
1.4

2.9
8.3
1.0

2.6
9.1
1.4

0.2
1.6
9.0
1.4

0.4

0.4

0.4

0.2

0.2
2.4
9.5
1.0
0.2

0.2
1.8
8.8
1.0
0.2

1947

1949

1952

1953

1967

1969

19n

1976

1979

1980

1983

Election

23

24

Agriculture

5.7
25.8
9.9
3.0
7.6
3.6
11 .2
3.4
12.5
10.4
7.8
1.5

5.4
30.0
4.9
2.6
11 .6
4.5
16.1
4 .1
12.2
9.9
4.9
0.9

2.7
0.4
0.4
1.5
3.4

2.1

Business

Education
Higher Education
Government (Central)
Government (Home Min. )
TOTAL C . GOVERNMENT
Local Government
Journalism
Law
Labor/ Soc .
Medicine
Military
Politics
Re ligion
Women's Organizations
Blue Collar
White Collar
Soke Gakkal
Other
Year

'12..7

0.2
1956

1958

0.2
1960

1963

Figures are percent of total membership
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Table 10
NATIONAL DIET
EDUCATION
Election
University
Major university
TODAI
KYODAI
WASEDA
NIHON
MEIJI
CHUO
KEIO
HOSEI
TOHOKU
High(er) School
Middle School
Elementary
Other Schools
None Listed

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

63.5
53.0
13.5
4.2
11 .4
7.2
5.7
4 .6
3.0
2.3
1.1
1.9
6.1
0.6
13.7
14.1

68.0
56.7
17.8
5.8
9.2
8.4
5.1
5.4
2.1
2.1
0.9
2.6
6.4
0.6
11 .8
10.5

71.6
60.9
25.4
5.6
9.2
7.3
3.2
5.4
2.8
0.9
1.1
1.3
3.2
0.9
16.6
6.5

71.8
59.8
24.5
5.5
10.7
7.4
3.7
4.8
1.3
0.9
1.1
1.3
4.1
0.9
15.5
6.3

70.4
59.7
24.9
6.2
10.2
6.6
3.6
4.7
1.9
0.6
0.9
0.6
3.6
0.9
17.5
7.0

69.5
57.9
23.6
6.2
8.6
6.7
3.0
4.9
2.8
0.4
1.7
0.9
3.2
1.1
19.1
6.2

70.1
59.4
25.8
5.9
9.2
5.7
2.6
5.2
2.6
0.7
1.7
0.9
2.8
1.7
17.9
5.9

70.4
58.4
26.6
5.4
10.5
4.4
3.1
3.5
2.8
0.7
1.5
1.1
2.2
1.7
19.2
5.4

69.5
58.3
24.8
6.6
9.7
4.4
3.0
3.4
3.2
0.8
2.3
0.8
3.2
3.2
19.1
4.2

71.4
57.4
24.9
5.8
9.5
3.9
2.7
3.9
3.9
1.0
1.9
1.6
3.7
3.3
17.9
2.1

70.7
57.8
23.1
4.6
10.6
3.3
3.1
5.6
4.2
1.2
2.1
2.1
3.5
2.7
18.7
2.3

72.4
57.9
22.6
4.4
11 .7
2.6
2.4
6.3
5.2
1.0
1.6
1.8
2.8
2.8
18.3
1.8

72.7
56.0
19.1
4.1
13.2
2.4
2 .6
6.1
6.7
0.4
1.6
2.8
3.5
2.8
17.9
0.4

74.4
59.8
21 .5
3.7
12.0
3.0
3.0
6.9
7.5
0.8
1.4
2.6
3.0
2.4
17.6
0.2

74.8
57.7
19.8
2.9
11.9
2.7
2.9
8.4
7.2
0.6
1.2
4.3
2.5
2.0
16.4

23.6
4.4
5.7
4.3

26.0
5.4
4.5
5.4

13.8
7.3
7.3
4.9

31 .0
7.2
6.1
6.1

30.1
7.0
5.8
5.1

28.1
8.8
5.8
5.2

31.4
7.6
6.6
4.1

28.5
6.1
8.1
3.5

28.0
5.7
8.5
3.0

31 .5
4.9
10.5
2.7

26.2
4.8
9.6
2.5

25.4
2.4
7.7
2.4

28.9
2.0
10.8
4.1

31.4
2.2
11.0
3.9

33.1
1. 6
12.3
4 .3

7.0

6.9

7.3

5.9

7.7

5.8

4 .8

4.8

4.2

3.3

2.9

2.2

1.6

1.4

1.4

1947

1949

1952

1953

1956

1958

1960

1963

1967

1969

1972

1976

1979

1980

1983

Facultles

Law
Politics

Economic,
Politics-Economics

Studied Abroad
Year

Figures are percent of total membership

sudden shifts in composition have
occurred . In 1950 and 1951 duri ng
the so-called "reverse course"
period of the Occupation a number
of delegates lost their seats when
SCAP purged most Communist
members . Many conservative Diet
members who had served before
and du ring the Pacific Wa r were
purged in 1946. After the
Occupation ended in 1952, many
of those purged regained their
seats . In the election of 1967,
another shift occurred when a
large number of incumbents (87),
especially Socialist Party delegates,
were defeated . This was partly due
to the emergence of a new
political party, the Komeito .
Interpretive Questions

Of the leading interpretive
questions wh ich the above analysis
suggests, one is that first raised by
Marx that parliamentary government
(or its executive, the cabinet) is
but a committee of the bou rgeoisie
to exploit the people . Is this
assertion born out of the elected
representatives of the two units
stud ied here? An unequivocal "no"
22/CENTR AL WASHINGTON UNIVERSITY

cannot be given to th is question.
Since representatives from
business (including the petite
bourgeoisie) are substantially
higher in both cases than their
numbers in the population, it is not
difficult to conclude that they had
a greater stake in elected
government at all levels and hence
promoted their own numbers as
cand idates . However, two
additional questions occur. Did the
prefectural assemblies constitute
parliamentary government? The
answer is probably not and
certa inly not in the sense Marx
intended . The second question is:
did local assemblymen use their
position to exploit the people?
Marx and Engels , in The German
Ideology (1846) recognized that
different levels of exploitation
certainly exist, but it remains
difficu lt to answer this question in
the affirmative because there is
little evidence that prefectural
legislation promoted bourgeois
interests at the expense of the
masses .
Marx's charge is more valid at
the national level (which is where
he meant it in any case) where the

percentage of those with business
backgrounds is and always has
been high. Table No . 13 indicates
that no less than 27 .7% of all
postwar Diet members held
company directorships or
presidencies. The National Diet has
also been more openly partisan
and has passed much legisla tion
affecting the interests of cap ital ism
and the bourgeoisie. However, in
recent decades the modern
Japanese state has exploited not
so much its own masses as those
of peri pheral lands. With its
parliamentary government and
elected bodies as part of the
trappings, Japan has become a
leading member of the "core" in
what Immanuel Wa llerstein calls
the "Modern World System ." In
the extended version of this essay
I will suggest that the existence
and functioning of the elected
assemblies represent part of the
paraphernalia with which "core"
countries equip themselves in the
effort to dominate and exploit the
" periphery" and "semi-periphery ."
When I returned in 1984 from
visiting and studying the two areas
compared in this study I found

Table 11
NATIONAL DIET MEMBERS
PRINCIPAL OCCUPATION
ALL POSTWAR MEMBERS, 1947-1983 (1,835 individuals)
Agriculture .. .......... ....................... .. .. , ...• , .....•......•...........
Blue Collar ................................ . .................... , .............. .
Business .... .. . ... . . .... , .. ........ ........... , . , , ... , ........................ .
Clergy .............. .. .......................................... . ... . . ...... .. .
Education ....................•.............................•......•............
Higher Education .... , ....... . ...............•................ , .. , .......•......
Government (Central) . ................................... . .•... .. . •..... . •.. . .. .
Government (Central - Home Min .J. ..........•..............•......••............
Total Central Government , ...... ...........•.......... . . . .•. ... .........• . .. . .
Government (Locall . ... ... , .................••......•......••......•.....•......
Journalism .... . . ............. . ..... . . ......••... ...•...... •...... .•. . ... ••.. ...
Labor/ Socialist movement . . ..•......••......•.......•............. , . . ...... ... .
Law .......................... . •..............•......••.....•...................
Medicine ...... . ........•......•......•......•...... • .. .....•.. . . ..• . .. .. . •. .. ..
MIiitary .. . . ............... . ...... .. ............. .... . ......................... .
Politician ... . .......... , ... , ..••.....••........ . .. ..... ..... •... ...•........... .
White Collar ... . ......... .. . .. . • .. . . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . . . . .. ........ .
Women 's Organizations ,, .. ......... ....... , . . . . . . . . . . . . . . . • . . . . . . . . . ......... .
Other ........... . ........... .. ............ . ................................... ,

85

4.6%

45
343

2.5%
18.7%
0.3%
6.8%
2.1%
9.4%
4.0%
13.4%
2.7%
8.4%
5.3%
8.6%
2.3%
0.3%
16.9%
6.0%
0.4%
0.7%

6
124
38
173
73
246
50

154
97
158
42

6
311
110
7
13

Table 12
NATIONAL DIET MEMBERS
EDUCATION
ALL POSTWAR MEMBERS, 1947-1983 (1,835 individuals)
Un iversity ....... ..................•................................ . ......... . .
Major University . ............ . ..........•... . ............ .. , ... .............. .
TODAI ............................................ . .. . ................ .... .
KYODAI ....... ....... .................. . ...... . .......................... .
WASEDA .......................................... . .. . ...... . ............ .
NIHON ........... ... . .. .. .. . .. .... . . . . ... . .. ...... ....... .. ..... ......... . .
MEIJI. ..................... . ............. . ............... .. .............. ..
CHUO .......... . ... . . ........ ..... .... .......... ... . ..... .. ......... ... , ..
KEIO .. ................................ ,, ...... , .......................... ..
HOSEI ................................. , ... . .. .. ......................... ..
TOHOKU .. ........... . .. ...................... . ............... . ...... ... .. .
High(erl school .......... . ...... . ..... .... .... ..... .. ........... , ............. ..
Middle School ... . ... .. ..... . . •.. ...• •••.... , ..... ••.....• .. . . ..•.....•...... , ..
Elementary School ...... .....• ..... .• . .....•....... . ............•.....••.....• . .
Other Schools ...............•.....••...••.• . ... .. • ••.. . .• , , ...••..... , , ..... , .•
None Listed ..

1233
1015
369

Faculties
Law ... .. . . .
Politics ........... ........ ..... ........... . ... .. ..... ...... . .............•...
Economics .. . . . ... .. .. . . •.. .. ..•...... .. . . . .. . . .. .. ......... . ..... ... . .......
Politics-Economics ......... .. ......... ... .. .. . .... . .. .. •... .. .. .... ... . . ..• •.

Studied Abroad . .......... ••..... . •.. . .•.•.. . ...••......•....•.•..... , ...... , .. .

83

182
97
62

104

n
20
22
49

n
29
319
133

Conclusion
67.2%
55.4%
20.1%
4.5%
9.9%
5.3%
3.4%
5.7%
4.2%
1.1%
1.2%
2.7%
3.9%
1.6%
17.4%
7.2%

81
138
69

27.6%
4.4%
7.5%
3.8%

68

3.7%

509
569
113
170

27.7%
31 .0%
6.2%
9.3%

506

Table 13
NATIONAL DIET
ALL POSTWAR MEMBERS (1,835 individuals)
Company Directors and/ or Presidents ...... . ... , .. , , ........................... .
Local Assembly Members ......................•...... . ... . .. .. . .. .. ...... . . ... .
Local Mayors . ...... .. ...... .. . . • . .. . .. . .............. . ....... •.. . .. , ... , .. ... . .
Labor Union Affiliations . . .... ...................•.......................... . • ...

political and other circles on the
U.S. West Coast constantly talking
about the Pacific Rim . Although
the concept was not new it was
(and is) being used by Americans
exclusively in terms of trade
relations and economic
development. There has been little
appreciation of the cultures and
peoples on the other side of the
Pacific . Nor has there been much
of a real ization that al l political
units on the perimeter of the
Pacific are part of the world
system. Without rea lizing it
perhaps, Americans talking about
the Pacific Rim are actually
referring to a new reg ional sub-unit
of the world system in which they
(the U.S. West Coast) seek to
become the "core", exerting
dominance over the other portions
of the Pacific Rim .

The function ing of elected
assemblies in Japan is very much
derived from the cultural history of
the nation, including its historic
position in the modern world
system . No matter where located,
these assemblies resemble only
superficially local elected bod ies in
the U.S. and elsewhere . To be
sure, these bodies do reflect the
economic elite of the community .
As in other lands, they protect the
vested economic interests of the
classes they represent. Changes in
composition over time reflect
changing econom ic patterns
related to development, but they
do not represent major upheavels
or alterations in outlook . A lthough
the apparatus of government is
present, there still exists a kind of
" vacuum of government" in terms
of local autonomy. Decisions are
made where power resides - at the
center. The existence of loca l
assemblies creates the illusion of
self-government at the local level.
Th is illusi on, in turn, has
contri buted to the maintenance in
Japan of a stable political order
and a viable social contract. The
sense of stability and continuity
that is characteristic of Japanese
history and society is also visible
CENT RAL WA SHINGTON UN IVERSITY/23

here at the level of the prefectura l
assembly . Japan has been
described as "revolution proof",
that is : stable with a strong sense
of continuity. It is also part of the
"core" area in the world system .
The composition of the locally
elected assemblies in the two areas
studied here reflects all of these
features .

Sappora. Japan.
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Electron
Microprobe
Study of
Frenchman
Springs Basalt
Flows, Central
Washington
and Oregon

The Electron
Microprobe

by James R. Hinthorne

James R. Hinthorne. Chair of the
Department of Geology, has had an
extensive career in industry as well as
education . He recently received a
NORCUS appointment to Battelle's
Northwest Lab where he upgraded the
analytical performance of the JEOL 733
" Superprobe. "

Since its invention in the early 1950's
and commercial introduction in 1962,
this instrument has become the
standard technique for elemental
analysis of small reg i ons on solid
materials. The instrument functi ons by
accelerating electrons to 10-50 keV
energy and focussing them through
electromagnetic lenses to a " p r obe"
w ith a diameter variable between .001
and .1 mm. The electrons i mpinge on
the polished surface of a sample and
their energy is partially converted to
various forms of electromagnetic
radiation by interaction with the
electrons in the sample's atoms; heat,
visible light, and X -rays are some forms
of this radiation . The energies, and thus
the wavelengths , of emitted X -rays are
cha racteristic of the individual chemical
elements, and the number of X -rays
from a given element is approxi mately
proportional to the weight
concentration of that element in the
sample (for a particular electron energy
and current stri king the sample). By
using suitable analytical standards and
excellent physical theory, the measured
X -ray yield for an element in a given
substance can be corrected for the
effects of other elements present to
give a quantitative accuracy of the
same quality (1-2%) as obtained by
conventional wet chemical analyses or
instrumental methods such as X-ray
fluorescence which require thousands
of times more material for an analysis.
The apparatus used to perform the
analysis is elaborate and expensive
($400,000 is typical) . However, the
newer third and fourth generation
instruments are sufficient ly reliable ,
automated , and si mple to use that they
are commonly used by graduate
students in all fields i nvolving materials
analysis, and sometimes by
undergraduates.
About 1500 electron microprobe
instruments are used throu ghout the
world today, many have been in almost

continuous service for 15-20 years . The
principal fields of application are
metallurgy (40%), geology/ mineralogy/
ceramics (30%), semiconductor
development (20%), and others (10%),
including biology, forensic science, and
air pollution analysis.

Introduction

A basic tenant of the geolog ica l
sciences is that ma ny cl ues to the
origi n of rock ma terials (i.e., t heir
history of format ion) are co nta ined
in the rocks themselves . By
read ing the clues through
observatio n and measurement,
data is obtained for the
development of interpretations of
the origin of specific rocks and
rock units. Micro-c hemical analysis
of minerals, using electron
microprobe instrumen tation , has
become a standard tech nique fo r
acquiring chemica l data on reg ions
as sma ll as .001 mm. (1
micrometer or "m icron") . This
re port summarizes the resul ts of
microprobe analyses cond ucted
during the summers of 1983 and
1984 on samples of basalt from the
Columbia Plateau .
In the Columbia Plateau
geolog ica l province, extrao rdinarily
volumi nous basaltic lava fl ow s
erupted periodically from about
17.5 million yea rs before present
(m .y.b.p.) to about 14 m .y.b.p.,
with sma ller, more loca lized
eruptions continu ing until as late
as 6 m.y .b.p. Due to t he plate
tectonic activity in and aroun d t he
Columbia Pl ateau, the basa lt flow s
have been compressed into a
series of east-w est trendi ng fo lds
w ith as much as 5,000 feet of
elevation difference between
adjacen t crests and troughs.
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The flows have been broken by
numerous faults, some with a mile
or more of displacement. Erosion
has exposed the edges of the
basalt flows, mainly in stream
canyons.
Since 1972 a major effort by
many investigators (from CWU ;
WSU ; Portland State; Rockwell,
Hanford; and the U.S. Geological
Survey) has been directed toward
deciphering the detailed history of
folding and faulti ng in the
Col umbia Pla tea u . At first th is
effort was for nuclear power plant
site characterization. More
recently , the consideration of the
Hanford site for underground
nuclear waste disposal and the
interest in the area shown by
petroleum companies have made it
particularly importan t to determine
whether the basalts have deformed
in a slow, continuous manner, or
in a series of accelerated pulses,
and whether the deformation
continues today . A major difficu lty
in these structural studies exists
because many individual basa lt
fl ows have few distinctive,
observable characteristics that
enable field geologists to reliably
map their present distributions,
and thus interpret thei r structural
history . Th is difficu lty w ith field
observation has been partially
overcome by obtaining chem ica l
ana lyses of thousa nds of basalt
samples, but even high precision
bu lk chemistry data determinations
are often insufficient to distingu ish
one flow from another.
My study w ith the electron
microprobe has been directed
toward determin ing the detailed
chemistry of individual mineral
grains in samples of basalt flows
which have proven particularl y
di fficu lt to positively identify with
other kinds of data. It is also a
pi lot study to determine the
general utili ty of microprobe data
to increase our abi lity to correlate
and interpret flows other than
those studied .

Frenchman Springs flows make up
a Member of the Wanapum Basalt
Formation wh ich, in turn, is a
subdivision of the Columbia River
Basalt Group. In the Pasco Basi n
where the basalt flows are thickest
(the CRB Group is probably
greater than 15,000 feet thick)
the Frenchman Springs Member is
about 700 feet thick, with
individual flows rang ing in
thickness from 10 feet to 200 feet .
Th e Roza Member of the
Wanapum Basalt, consisting
usually of three flows tota ling 200
feet in th ickness, directly overlies
the Frenchman Springs Member
and was also included in th is study
because of its importance in the
regio nal structural interpretation.
Note in Table 1 that the names of
the flows or flow units are not yet
officially accepted terminology;
th is is due in part to the difficulty
in tracing or co rrela ting individual
units over wide areas of the
Plateau, making the use of local
names necessary until agreement
among investigators is reached on
details of regional correlation .

Characteristics of Basalt

Basalt is a fine-grained ( <1
mm .) volcanic rock consisting of
subequal amounts of the minerals
plagioclase and pyroxene . Up to
20% of the rock may be other
minerals including olivine,
magnetite and ilmeni te. In
addition, glass (quenched lava)
may be present if the rate of
cooling was too rapid for crystals
to form . Table 2 gives
representative chemical
compositions for the minerals
men ioned, and Table 3 gives
actual chem ical ana lyses obta ined
with the electron microprobe . Note
that several minor chemical
constituents can be presen t in
each mineral. Figure 1 shows a
typical view of a basalt as seen
through a petrographic
microscope; note the very large
size of the phenocryst compared
to the groundmass crystals .
Results -- Plagioclase

Most of the mineral grains in the
basalts formed after eruption of

Table 1
Partial Stratigraphy in the Pasco Basin
and Western Plateau
Group

Columbia
River

Formation

Wanapum
Basalt
(1000 feet)

Member*

Flow Units*

Roza

Upper
Middle
Lower

Frenchman
Springs

Basalt

Babcock Bench
Sentinel Gap
Kelly Hollow
Sand Hollow.
Ginkgo

Sentinel Bluffs
Grande
Ronde
Basalt
( >12,000 feet)

Umtanum

Generalized Stratigraphy

As shown in Ta ble 1, the
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* Member names from Rockwell group working nomenclature.
*Flow Unit names fr om R.D . Bentley working nomenclat ure .

Figure 1. Photomicrography of a typ ica l plagioclase phenocryst and surrounding
groundmass minerals found in Frenchman Springs basalt f lows. Photo ta k en in
polarized light. Shades of grey and black within the phenocryst rep resent areas of differing composition .

Table 2
Mineral Chemistry
Mineral

Chemical Composition

Plagioclase

Mixtures of the components*
CaAI 2Si 20 s
anorthite (An)
NaAISi 3 0 8
al bite (Ab)

Pyroxene

Mixtures of the componen ts*
MgSiO 3
enstatite (En)
FeSiO 3
ferrosilite (Fs)
CaS iO 3
wollaston ite (Wo)

Olivine

Mixtures of the components*
Mg 2SiQ 4
forsterite (Fo)
Fe 2SiO 4
fayal ite (Fa)

Magnetite
Il menite

FeTiO 3

*Compositions are often expressed in terms of percentages of the componen ts, such as An50 or Wo35 En50 Es15.

magma to the surface . The
chemistry of these smal l
groundmass grains is a reflection
of the bu lk chem istry of the lava
and the rate of cooling--properties
which have not proven adequate
to discriminate among flows.
However, rare large crystals of
plag ioclase, known as
phenocrysts, which grew slowly
whi le still in a holding chamber
miles beneath the surface (in the
mantle and/or crust) are found in
most flows. The detailed
variations, on a sca le of microns,
in chem ica l composition of these
phenocrysts are caused by
variations in their environment of
growth (temperature, pressure and
magma chem istry) and may be
unique for phenocrysts from a
sing le eruption .
The main thrust of this research
to date has been to test and apply
the idea that the chemical zonation
patterns in plagioclase phenocrysts
can be used as fingerprints to
identify particu lar lava flows.
Figure 2 shows the zonation
patterns for plagioclase
phenocrysts from a sequence of
flows sampled at Squaw Creek.
For each of the traverses shown
approximately 400 individual point
analyses for seven elements we re
performed (by automation, of
course) along a single line on the
surface of a sawed and polished
crysta l, from the cen ter of the
phenocryst toward the edge
(identified by the sharp drop in An
percent) . On each pattern the
scale bar represents a distance of
100 microns, or 0.1 mm .
Sample SO-1 is from the Sand
Hol low flow, SO-2 and SO-3 from
the Kelly Hollow flow , and SO-4
from a Roza flow . Note the
extremely flat nature for the
patterns of SO-1 , SO-2 and SO-3,
and that SO-1 has about 3-4
percent less anorthite (An) t han
SO-2 and SO-3.
Th e chemica l zonation patterns
for phenocrysts from the Sand
Hollow and Kelly Hollow flows are
duplicated in nearly all samples of
these fl ows from throughout the
Plateau, across an area from
Ellensbu rg to Goldendale to
CEN TRAL WASH INGTON UNIVERSITY I V

Table 3
Representative Microprobe Analyses*
(values given in weight percent oxide)

Plagioclase

Pyroxene

Olivine

51.77
27.85
n.a.
0.57
n.a.
0.14
12.15
4.30
0.41

50 .22
1.88
1.09
14.16
0.36
14.25
18.41
0.28
0.03

36 .13
0.03
0.03
28 .76
0.34
33.54
0.23
n.a .
n.a.

100.19

100.68

99.06

SiO 2
Al2 O3
TiO 2
FeO
MnO
MgO
Cao
Na2O
K2O
Total

*Sample SQ-3b; col lected near Squaw Creek between Ellensburg and Yakima.
n.a. = not analyzed, assumed to be very low abundance.

%An

100um

- 70

- 60

SQ-4

- 50

- 40
- 70
-80

SQ-3

- 50

- 70

- 50
- 40
- 60

- 50
- 40

Figure 2. Plots of anorthite contents along traverses from centers of plagioclase
phenocrysts to edges. Samples are from basalt section exposed at Squaw Creek, between Ellensburg and Yakima . Note that the scale bar for each rep resents 100
microns or 0.1 mm .
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Maupin, Oregon (on the Deschutes
River), strongly supporting the
hypothesis that the microprobe
data can be used as a fingerprint
to identify particular flows.
The data on the Roza flows,
summarized in Figure 3, have been
valuable in extending the known
geographic distribution of the Roza
flows at least 20 miles further
sou th than previously known .
Samples collected near the top of
the basalt sequence at Maupin,
Oregon, (MP samples) conta in
phenocrysts whose zo ning patterns
match Roza phenocrysts from
Squaw Creek (SQ sample) and the
Hanford area (RZ samples). These
patterns are of two types, one
representing phenocrysts of the
"lower" Roza flow, and one the
"midd le" flow. Patterns from
phenocrysts of the lower flow
show an irregular but distinctive
decrease in An content from
center to edge (SO-4, M P-24, and
RZ-12-2 of Figure 3) . Patterns from
the middle flow show a core of An
67-70, a middle region of An
60-62, and an outer portion of An
65-68 (RZ-12-3 and MP-25 of
Figure 3). These resu lts on the
extension of the Roza flow as far
south as Maupin wi ll be checked
by bu lk chemical analyses,
magnetic polarity determinations
and further field study.
Two of the lava flows sampled
at Maupin, correlating
approximately w ith the Sand
Hol low flows, contain phenocrysts
with compositional characteristics
not previously descri bed from
Columbia River Basalt flows .
Phenocrysts from flows M P-16 and
MP-17 contain cores of An 85-90
and narrow rims of A n 60. The
high An content of the cores
indicates that the cores crystallized
at a temperature at least 150° C
higher than the rims.
Some grains observed w ith the
scanning electron microscope
show that the Ca-rich cores have
been partially resorbed into the
magma prior to the growth of the
An 60 rims. A possible history that
wou ld account for these data is
that the cores crystallized in the
upper mantle, possibly near the point

%An

- 70
- 60

MP-25

-50
100um

70
60

RZ- 12 · 2

-,

MP - 24

50

'I

'

40
70 60 -

50 -

Fi gu re 3. Com parison of zoning patterns for plagioclase phenocrysts in Roza flows . Samples from Hanford (RZ) , Maupin (MP) and
Squaw Creek (SQ).

of magma generation, then the
magma moved upward into the
cooler lower crust where the Carich phenocrysts reacted w ith the
magma, destroying most of them;
th is was followed by a quiet period
during which the normal
phenocrysts grew (some as rims
on the remnants of cores) ; and,
finally , the magma was erupted to
the surface.
Resu lts-- Pyroxene

Figure 4 shows a plot of
pyroxene compositions in sample
M P-16 in terms of the components
En, Fs and Wo (now shown, top
of triangle). The crosses
joined by dashed lines show
crystal zoning trends typica l
of those commonly observed in
groundmass pyroxene grains in
many of the samples studied ; the
edges of crysta ls are enriched in
the Fs componen t compared to
the centers . Phenocrysts of
pyroxene are very rare in the
Frenchman Springs flows.
The two groupings of analyses
plotted as points in Figu re 4
rep resent gra ins with an interesting
and informative history bearing on
the origin of flows MP-16 and
MP-1 7 discussed in the plagioclase
section , above . These grains are

each 5-10 microns in size and
occur intermixed inside one of the
plagioclase phenocrysts w ith the
unusua lly high An contents. The
observed texture, measured
pyroxene chem istry, and other
associated phases suggest that a
small (200 micron) pocket of
magma became trapped in the
phenocryst as it grew in the
mantle(?), and that larger pyroxene
grains of a single composition
grew in th·e trapped magma
pocket. As the temperature
lowered , possibly when the
magma moved up into the crust,

the grains exsolved into
pyroxenes of two distinct
compositions.
Experimental laboratory studies
by Ross, Huebner and Dowty
(reported in Huebner, 1980) have
shown that exsolved pyroxene pairs
continue to change composition
away from an average value in a
regular manner as the temperature
is lowered slowly, and that the
observed composition of each
member of the pair can be used
independently to determine the
lowest temperature that was
reached during slow cooling. If the

PYROXENE IN MP-16
Hd
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Fi gure 4. Pyroxen e composition diagram showing typical zoning trends and coexisting pairs found inside a plagioclase phenocryst in a sample from Maupin , Oregon.
See text for explaination of symbols.
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average composition of each group
plotted in Figure 4 is used to make
such a temperature determination,
the results agree within 1Q°C
and suggest a minimum
temperature of equilibration of
1130°C. This is interpreted to
be the magma temperature at the
time of eruption when a rapid
temperature drop and quenching
occurred.
As the bulk composition and
phenocryst concentration of flow
MP-16 seems to be typical of
Frenchman Springs, this estimate
of eruption temperature may prove
to be useful to other investigators
considering the post-eruption
cooling history of these extensive
flows.
Summary
The microprobe analyses done
to date on approximately 30
samples of the Frenchman Springs
and Roza basalts demonstrate that
phenocrysts from individual flows
contain chemical fingerprints in the
form of chemical zonation patterns
which will enable workers to
identify flows which have proven
difficult to distinguish on the basis
of other criteria . This data has
been used to identify two Roza
flows near Maupin, Oregon . Flows
lower in the section near Maupin
have yielded microprobe data
which support a complex, multistage magma history and suggest
an eruption temperature near 1130
degrees.
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